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Animal Production 
 
ABSTRACT 
This study was conducted to evaluate the productive and 
reproductive traits of the dairy sector under different management and 
husbandry practices in some dairy farms in Khartoum State. 
 The data was collected from 150 dairy farms (survey), randomly 
selected from different localities within Khartoum state. Information 
pertinent to dairy management, husbandry practices and preventive measure 
practices were secured through an extensive questionnaire and direct 
interview with the owners farms. These farms were divided into two groups 
in traditional rearing system to compare the two groups in productive and 
reproductive traits under study. A group (poorly managed farms) and B 
group (good managed farms)  
 The data were collected and subjected to statistical analysis using the 
computer program (SPSS) Statistical Package for Social Science. 
 A descriptive statistical analysis of the data indicated the following: - The 
total number of cattle in the 150 herds surveyed was 10189 heads with an 
overall mean of 7.78 ±67.93  head / herd. The study showed that 87.3 % of 
the total dairy farms surveyed own crossbred cows with varying levels of 
exotic blood. The exact crossing percentage however was not identified 
because of lack of breeding records in the majority of the farms. The herd 
structure was as follow: the number of milking cows was 5957 cow ( 34  % 
of the total herd ), dry cows was 4227 cow ( 23  % of the total herd ) with an 
overall mean of 4.98±39.71  cows / herd and 3.06  ±28.18  cows / herd 
respectively. The heifers comprised 13%, and calves (suckling 19%, 
weaning 11%).The average daily milk production per cow/ day was found to 
be18.24 0.5± 9 Ibs.  
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 The  data showed that the overall mean  of the  productive  and 
reproductive traits investigated as fallows ; Milk yield per lactation  
128.59±3993.74  (Ib), daily milk yield / cow/ day  18.24 0.5 ± 9 (Ib), lactation 
length   7.32  ± 0.07(months)   , dry period    2.01±0.01(months ) , age at first 
calving  0.25 ±34.69 (months) , calving interval 12.01   0.03(months), 
gestation length   0.1±279.90 days) , number of services per conception  
±1.77  0.9  
Only 33.3% of the farmers owned cultivable lands for growing their 
own roughages. The study showed the great impact of poor system of 
feeding from poor sources of fodders, so these affect the productivity and 
quality of milk.  
 Most of the pens were poorly designed from local material with 
minimal impact on thermal stresses .Individual calf housing was adopted in 
only 0.7 % of the farms and most of farms adopted groups housing (98.7%) 
in which poor environment and non hygienic measures prevail. About 
(67.3%) practiced identification of calves by name and ear tags. 
 The study showed that (90%) of the total farms studied do not keep 
farms records,  and if exist it included only   services records for  artificial 
insemination companies  .The  records  lack accuracy in addition to that  
poor supervision and insecurity in the farms 
Furthermore, the study indicated that (35.3%) of the animal owners 
depend on AI services while (32.7%) natural insemination and combination 
(32%), indicate that the growth of awareness among farmers about the 
important of AI. The study pointed to the deterioration of health and spread 
of diseases. These may be attributed to the lack of veterinary and extension 
services in the farms, (28% and, 6%) respectively.    
Comparison between the poorly and good managed farms revealed no 
significant effects in the main traits studied; The daily milk  yield in the two 
group 18.19±0.63 ,  18.50±1.69 (Ib) ; The age at first calving 34.69±0.27 , 
35.24±0.73 (month)  ; Calving interval 11.99±0.01, 12.14±0.17 (month)  ; 
Gestation period length 279.84±0.11, 280.24±0.24 (days) ; Number of 
services per conception (N.S.C) 1.80±0.4 , 1.57±0.5 respectively .  
The finding of the study highlighted most of the constraints that face 
the dairy sector in Khartoum state.  
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ﺗﻘﻴﻴﻢ اﻟﺼﻔﺎت اﻹﻧﺘﺎﺟﻴﺔ و اﻟﺘﻨﺎﺳﻠﻴﺔ و اﻟﺘﻄﺒﻴﻘﺎت اﻹدارﻳﺔ ﻓﻲ ﻣﺰارع اﻷﻟﺒﺎن ﺑﻮﻻﻳﺔ 
 اﻟﺨﺮﻃﻮم 
 ﻣﺎﺟﺴﺘﻴﺮ 
 إﺷﺮاﻗﻪ اﺣﻤﺪ إﺑﺮاهﻴﻢ 
 ﻣﻠﺨﺺ اﻷﻃﺮوﺣﺔ
ﺇﺩﺍﺭﺓ  ﻨﻅﻡﺘﺤﺕ  ﻟﻘﻁﺎﻉ ﺍﻻﻟﺒﺎﻥ ﺎﺕ ﺍﻹﻨﺘﺎﺠﻴﺔ ﻭﺍﻟﺘﻨﺎﺴﻠﻴﺔﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻟﺘﻘﻴﻴﻡ ﺍﻟﺼﻔ ﺃﺠﺭﻴﺕ       
  .ﺒﻭﻻﻴﺔ ﺍﻟﺨﺭﻁﻭﻡ ﺍﻷﻟﺒﺎﻥﺽ ﻤﺯﺍﺭﻉ ﻌﺒ ﻓﻲ  ﺔﻤﺨﺘﻠﻔ ﻭﺘﺭﺒﻴﺔ
ﺒﺼﻭﺭﺓ ﻋﺸﻭﺍﺌﻴﺔ ﻭﺠﻤﻌﺕ  ﻭﻻﻴﺔ ﺍﻟﺨﺭﻁﻭﻡﺒ ﻤﻭﺍﻗﻊ ﻤﺨﺘﻠﻔﺔ ﻓﻲﻭﺨﻤﺴﻭﻥ ﻤﺯﺭﻋﺔ ﺃﻟﺒﺎﻥ  ﺘﻡ ﻤﺴﺢ ﻤﺎﺌﺔ
ﺍﻟﻤﻜﺜﻑ ﻭﺍﻟﻤﻘﺎﺒﻼﺕ  ﺍﻻﺴﺘﺒﻴﺎﻥ ﺃﺴﻠﻭﺏﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ  ﻓﻲﻭﺍﻋﺘﻤﺩ  ﺒﻴﺎﻨﺎﺕ ﻋﻥ ﻭﺴﺎﺌل ﺍﻟﺭﻋﺎﻴﺔ ﻭﺍﻟﺤﻤﺎﻴﺔ
 .  ﺎﺭﺍﺕ ﺍﻟﻤﻴﺩﺍﻨﻴﺔ ﺍﻟﻤﺒﺎﺸﺭﺓ ﻤﻊ ﻤﻼﻙ ﺍﻟﻤﺯﺍﺭﻉ ﺨﻼل ﺍﻟﺯﻴ
ﻟﻤﻘﺎﺭﻨﺔ ﺍﻟﻤﺠﻤﻭﻋﺘﻴﻥ ﻤﻥ ﺤﻴﺙ ﺍﻟﺼﻔﺎﺕ  ﺍﻟﺘﻘﻠﻴﺩﻱﻨﻅﺎﻡ ﺍﻟﺭﻋﺎﻴﺔ  ﻲﻤﺠﻤﻭﻋﺘﻴﻥ ﻓ ﺇﻟﻰﺍﻟﻤﺯﺍﺭﻉ  ﻗﺴﻤﺕ
  . ﻭﺍﻟﺘﻨﺎﺴﻠﻴﺔ ﻤﻭﻀﻭﻉ ﺍﻟﺩﺭﺍﺴﺔ ﺍﻹﻨﺘﺎﺠﻴﺔ
ﻤﺯﺍﺭﻉ ﺍﻟﺠﻴﺩﺓ ( ﺏ)ﺍﻟﻤﺯﺍﺭﻉ ﺍﻟﻀﻌﻴﻔﺔ ﺍﻹﺩﺍﺭﺓ ﺃﻤﺎ ﺍﻟﻤﺠﻤﻭﻋﺔ ﺍﻟﺜﺎﻨﻴﺔ ( ﺃ) ﺍﻷﻭﻟﻰﻀﻤﺕ ﺍﻟﻤﺠﻤﻭﻋﺔ 
  .ﺍﻹﺩﺍﺭﺓ ﻨﻭﻋﺎ ﻤﺎ 
ﻡ ﻴﻬﺎ ﺇﺤﺼﺎﺌﻴﺎ ﺒﺎﺴﺘﺨﺩﺍﻡ ﺒﺭﻨﺎﻤﺞ ﺍﻟﺤﺎﺴﻭﺏ ﺍﻟﻤﻌﺭﻭﻑ ﺒﺎﺴﻡ ﻨﻅﺎﺘﻡ ﺘﺤﻠﻴل ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺍﻟﻤﺘﺤﺼل ﻋﻠ  
  . (SSPS)ﺍﻟﺤﺯﻡ ﺍﻹﺤﺼﺎﺌﻴﺔ ﻟﻠﻌﻠﻭﻡ ﺍﻻﺠﺘﻤﺎﻋﻴﺔ 
   - : ﺍﻵﺘﻲﺘﻡ ﺠﻤﻌﻬﺎ  ﺍﻟﺘﻲﻟﻠﺒﻴﺎﻨﺎﺕ  ﺍﻟﻭﺼﻔﻲ ﺍﻹﺤﺼﺎﺌﻲﺃﻭﻀﺤﺕ ﻨﺘﺎﺌﺞ ﺍﻟﺘﺤﻠﻴل 
ﺒﻭﻻﻴﺔ ﺍﻟﺨﺭﻁﻭﻡ ﺒﻤﺘﻭﺴﻁ  ﺃﻟﺒﺎﻥﻤﺯﺭﻋﺔ  051 ﻓﻲﺭﺃﺱ ﻤﻥ ﺍﻷﺒﻘﺎﺭ  981,01 ﺍﻟﻘﻁﻴﻊ ﺇﺠﻤﺎﻟﻲ
  .ﺱ ﻟﻠﻘﻁﻴﻊ ﺭﺃ 39,76±87,7
ﻤﺘﻔﺎﻭﺘﺔ ﺩﻭﻥ  ﺃﺠﻨﺒﻲﻤﻥ ﺍﻟﻌﺩﺩ ﺍﻟﻜﻠﻰ ﻟﻸﺒﻘﺎﺭ ﻫﺠﻴﻥ ﺒﻨﺴﺏ ﺩﻡ %  3,78ﺃﺘﻀﺢ ﻤﻥ ﺍﻟﺩﺭﺍﺴﺔ ﺃﻥ   
  . ﺘﻤﺕ ﺩﺭﺍﺴﺘﻬﺎ  ﺍﻟﺘﻲﺃﻏﻠﺏ ﺍﻟﻤﺯﺍﺭﻉ  ﻓﻲﺍﻟﺴﺠﻼﺕ ﺍﻟﻤﺤﺘﻔﻅ ﺒﻬﺎ  ﻟﻘﻠﺔﻭﺫﻟﻙ  ﺍﻷﺠﻨﺒﻲﻤﻌﺭﻓﺔ ﻨﺴﺒﻪ ﺍﻟﺩﻡ 
 ﻲﺇﺠﻤﺎﻟ ﻤﻥ% 43 ﺤﻭﺍﻟﻲﺒﻘﺭﺓ ﺤﻠﻭﺏ ﻭﺘﻤﺜل  7595ﺒﺎﻟﻨﺴﺒﺔ ﻟﺸﻜل ﻭﺘﻜﻭﻴﻥ ﺍﻟﻘﻁﻴﻊ ﻭﺠﺩ ﺃﻥ ﻫﻨﺎﻟﻙ 
 ﺍﻟﻘﻁﻴﻊ  ﻲﻤﻥ ﺇﺠﻤﺎﻟ% 32 ﺤﻭﺍﻟﻲﺠﺎﻓﺔ ﻭﺘﻤﺜل ﺒﻘﺭﺓ  7224ﺒﻴﻨﻤﺎ ﻜﺎﻨﺕ ﻋﺩﺩ ﺍﻷﺒﻘﺎﺭ ﺍﻟﺠﺎﻓﺔ . ﺍﻟﻘﻁﻴﻊ 
ﻨﺴﺒﺔ ﺍﻷﺒﻜﺎﺭ  .ﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻰ ﺒﻘﺭﺓ 81,82±60,3ﺒﻘﺭﺓ ﺤﻠﻭﺏ ﺒﺎﻟﻤﺯﺭﻋﺔ  17,93±89,4ﺒﻤﺘﻭﺴﻁ 
  %11ﻭﺍﻟﻤﻔﻁﻭﻤﺔ % 91ﺍﻟﺭﻀﻴﻌﺔ ( ﺇﻨﺎﺙﻭﺫﻜﻭﺭ )ﺃﻤﺎ ﺍﻟﻌﺠﻭل % 31  ﺘﺸﻜل (ﺍﻟﻨﺩﻑ)
  :ﻜﺎﻵﺘﻲﺘﻤﺕ ﺩﺭﺍﺴﺘﻬﺎ  ﺍﻟﺘﻲﻭﺍﻟﺘﻨﺎﺴﻠﻴﺔ  ﺍﻹﻨﺘﺎﺠﻴﺔﺴﺔ ﺃﻥ ﺍﻟﻤﺘﻭﺴﻁ  ﺍﻟﻌﺎﻡ ﻟﻠﺼﻔﺎﺕ ﺍﻟﺩﺭﺍ ﺃﻭﻀﺤﺕ  
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 ﺍﻟﻴﻭﻤﻲﻤﺘﻭﺴﻁ ﺇﻨﺘﺎﺝ ﺍﻟﺒﻘﺭﺓ  ﺭﻁل ، 47,3993±95,821ﻟﻠﺤﻠﻴﺏ   ﺍﻟﻤﻭﺴﻤﻲﺍﻹﻨﺘﺎﺝ  
ﺸﻬﺭ   10,2± 10,0ﻓﺘﺭﺓ ﺍﻟﺠﻔﺎﻑ ﺸﻬﺭ ، 23,7±70,0ﻁﻭل ﻓﺘﺭﺓ ﺍﻹﺩﺭﺍﺭ   ، ﺭﻁل 42,81±95,0
ﺸﻬﺭ  ،  10,21± 30,0ﺍﻟﻔﺘﺭﺓ ﺒﻴﻥ ﺍﻟﻭﻻﺩﺘﻴﻥﺸﻬﺭ ،   96,43± 52,0، ﺍﻟﻌﻤﺭ ﻋﻨﺩ ﺃﻭل ﻭﻻﺩﺓ   
    77,1±9,0ﻴﻭﻡ ،ﻋﺩﺩ ﺍﻟﺘﻠﻘﻴﺤﺎﺕ ﺍﻟﻼﺯﻤﺔ ﻟﻺﺨﺼﺎﺏ  09,972±1,0ﻁﻭل ﻓﺘﺭﺓ ﺍﻟﺤﻤل  
ﺄﺜﻴﺭ ﺃﺸﺎﺭﺕ ﺍﻟﺩﺭﺍﺴﺔ ﻟﻠﺘ .ﻟﺯﺭﺍﻋﺔ ﺍﻟﻌﻠﻑ ﻤﺴﺎﺤﺎﺕ ﻤﺯﺭﻭﻋﺔ ﻴﻥ ﻴﻤﺘﻠﻜﻭﻥﻤﻥ ﺍﻟﻤﺯﺍﺭﻋ% 3,33ﻓﻘﻁ   
 ، ﻫﺘﻤﺎﻡ ﺍﻟﻤﺭﺒﻴﻥ ﻤﻥ ﻤﺼﺎﺩﺭ ﻋﻠﻔﻴﺔ ﻏﻴﺭ ﺠﻴﺩﺓﻴﺤﻅﻰ ﺒﺎ ﻐﻴﺭ ﺠﻴﺩ ﻭﻻﺍﻟﺍﻟﻤﺘﺒﻊ  ﻲﻟﻠﻨﻅﺎﻡ ﺍﻟﻐﺫﺍﺌ ﺍﻷﻜﺒﺭ
ﺃﻏﻠﺏ ﺍﻟﺤﻅﺎﺌﺭ ﺼﻤﻤﺕ ﺒﺸﻜل ﺴﺊ ﻭﻤﻥ ﺍﻟﻤﻭﺍﺩ ﺍﻟﻤﺤﻠﻴﺔ . ﻭﻨﻭﻋﻴﺔ ﺍﻟﺤﻠﻴﺏ  ﺇﻨﺘﺎﺠﻴﺔﻤﻤﺎ ﻴﺅﺜﺭ ﻋﻠﻰ 
 ﺍﻹﺴﻜﺎﻥﻤﻤﺎﺭﺴﺔ  .ﺍﻟﺤﺭﺍﺭﻱ ﻟﻺﺠﻬﺎﺩ ﺍﻷﻗلﻤﻊ ﺍﻟﺘﺄﺜﻴﺭ  ﺍﻷﺒﻘﺎﺭ ﻹﺴﻜﺎﻥﺘﻅﻬﺭ ﻋﺩﻡ ﻤﻼﺌﻤﺘﻬﺎ  ﺍﻟﺘﻲ
ﺒﻨﺴﺒﺔ  ﺍﻟﺠﻤﺎﻋﻲ ﺍﻹﺴﻜﺎﻥﻁﺒﻕ ﺒﻬﺎ   ﻠﺒﻴﺔﻭﺍﻷﻏﻤﻥ ﺍﻟﻤﺯﺍﺭﻉ ﻓﻘﻁ % 7,0 ﻓﻲﻟﻠﻌﺠﻭل  ﻁﺒﻕ  ﺍﻟﻔﺭﺩﻱ
ﻤﻥ ﺍﻟﻤﺯﺍﺭﻉ % 3,76 ﺤﻭﺍﻟﻲ.  ﺘﺘﻭﻓﺭ  ﺒﻬﺎ ﻤﻌﺎﻴﻴﺭ ﻟﻠﻨﻅﺎﻓﺔ ﻭﻻ ﺔﺴﻴﺌ ﺍﻟﺒﻴﺌﺔﻤﻤﺎ ﻴﺠﻌل % 7,89
  . ﺍﻹﺫﻥﻁﺒﻘﺕ ﺘﻌﺭﻴﻑ ﺍﻟﺤﻴﻭﺍﻨﺎﺕ ﺒﺎﻻﺴﻡ ، ﻋﻼﻤﺎﺕ 
ﻋﺒﺎﺭﺓ ﻋﻥ  ﻓﻬﻲﺘﺤﺘﻔﻅ  ﺒﺎﻟﺴﺠﻼﺕ ﻭﺍﻥ ﻭﺠﺩﺕ  ﻤﻥ ﺍﻟﻤﺯﺍﺭﻉ ﻻ% 09ﺃﻥ  ﺇﻟﻰﺃﺸﺎﺭﺕ ﺍﻟﺩﺭﺍﺴﺔ   
 ﺇﻟﻰ ﺃﻴﻀﺎﺒﺎﻻﻀﺎﻓﺔ . ﻭﻫﻰ ﺴﺠﻼﺕ ﻏﻴﺭ ﺩﻗﻴﻘﺔ  ﺍﻻﺼﻁﻨﺎﻋﻲﻁ ﻟﺸﺭﻜﺎﺕ ﺍﻟﺘﻠﻘﻴﺢ ﺴﺠﻼﺕ ﺘﻨﺎﺴل ﻓﻘ
  .  ﺒﺎﻟﻤﺯﺍﺭﻉ  ﺍﻟﺤﻴﻭﻱ ﻭﺍﻷﻤﻥﺍﻟﺴﻼﻤﺔ  ﻭﺇﺠﺭﺍﺀﺍﺕ ﺍﻹﺸﺭﺍﻑﻀﻌﻑ 
ﻤﻥ ﺍﻟﻤﺯﺍﺭﻉ % 3,53 ﻓﻲﺤﻴﺙ ﻁﺒﻕ  ﺍﻻﺼﻁﻨﺎﻋﻲﺠًل ﺍﻟﻤﺭﺒﻴﻥ ﻋﻠﻰ ﺍﻟﺘﻠﻘﻴﺢ  ﺇﻋﺘﻤﺎﺩﺃﺜﺒﺘﺕ ﺍﻟﺩﺭﺍﺴﺔ 
ﻤﻤﺎ ﻴﺩل ﻋﻠﻰ % 23ﺕ ﺍﻻﺜﻨﻴﻥ ﻤﻌﺎ ﺒﻨﺴﺒﻪ ﻤﺯﺍﺭﻉ ﻁﺒﻘﻭﺒﻌﺽ ﺍﻟ% 7,23ﺒﻨﺴﺒﺔ  ﺍﻟﻁﺒﻴﻌﻲﺒﻴﻨﻤﺎ ﺍﻟﺘﻠﻘﻴﺢ 
ﺃﺸﺎﺭﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺍﻟﻰ ﺍﻟﺘﺩﻫﻭﺭ ﻓﻰ ﺍﻟﺼﺤﺔ . ﻲﻴﺢ ﺍﻻﺼﻁﻨﺎﻋﺍﻟﺘﻠﻘ ﺃﻫﻤﻴﺔﻭﻋﻰ ﺒﻌﺽ ﺍﻟﻤﺭﺒﻴﻥ ﻋﻠﻰ 
  .ﻭﺇﻨﺘﺸﺎﺭ ﺍﻷﻤﺭﺍﺽ ، ﻭﻫﺫﺍ ﻴﻌﺯﻭ ﻟﻨﻘﺹ ﻓﻰ ﺍﻟﺨﺩﻤﺎﺕ ﺍﻟﺒﻴﻁﺭﻴﺔ ﻭﺍﻹﺭﺸﺎﺩﻴﺔ
ﻭﺃﻭﻀﺤﺕ ﻨﺘﺎﺌﺞ  ﺘﻤﺕ ﺩﺭﺍﺴﺘﻬﺎ  ﺍﻟﺘﻲﻟﻠﻤﺯﺍﺭﻉ   ﺍﻹﺩﺍﺭﺓﺘﻤﺕ ﻤﻘﺎﺭﻨﺔ ﺒﻴﻥ ﺍﻟﻤﺯﺍﺭﻉ ﺍﻟﺴﻴﺌﺔ ﻭﺍﻟﺠﻴﺩﺓ    
ﻓﺭﻭﻗﺎﺕ ﻤﻌﻨﻭﻴﺔ ﺒﻴﻥ ﺍﻟﺼﻔﺎﺕ ﺍﻟﺭﺌﻴﺴﻴﺔ ﻤﻭﻀﻊ ﺍﻟﺩﺭﺍﺴﺔ  ﺃﻭﺘﻭﺠﺩ ﺍﺨﺘﻼﻓﺎﺕ  ﻻ ﺒﺄﻨﻪﺍﻟﺩﺭﺍﺴﺔ 
،    91,81±36,0        (ﺭﻁل)ﻟﻠﺤﻠﻴﺏ  ﺍﻟﻴﻭﻤﻲﺍﻹﻨﺘﺎﺝ : ﺍﻟﻤﺠﻤﻭﻋﺘﻴﻥ  ﻲﻓ( ﻭﺍﻟﺘﻨﺎﺴﻠﻴﺔ ﺍﻹﻨﺘﺎﺠﻴﺔ)
ﻥ ﺍﻟﻔﺘﺭﺓ ﺒﻴ 42,53± 37,0 ، 96,43± 72,0(  ﺸﻬﺭ)ﺍﻟﻌﻤﺭ ﻋﻨﺩ ﺃﻭل ﻭﻻﺩﺓ   05,81±96,1
 ، 48,972±11,0( ﺸﻬﺭ) ﻁﻭل ﻓﺘﺭﺓ ﺍﻟﺤﻤل 41,21±71,0 ، 99,11±10,0( ﺸﻬﺭ)ﻭﻻﺩﺘﻴﻥ 
  .  ﺍﻟﺘﻭﺍﻟﻲﻋﻠﻰ  75,1±5,0،  08,1±4,0  ﻟﻺﺨﺼﺎﺏﻋﺩﺩ ﺍﻟﺘﻠﻘﻴﺤﺎﺕ ﺍﻟﻼﺯﻤﺔ  42,082±42,0
 . ﺃﻭﻀﺤﺕ ﻨﺘﺎﺌﺞ ﻫﺫﺍ ﺍﻟﺒﺤﺙ ﺍﻟﻤﻌﻭﻗﺎﺕ ﺍﻟﺘﻲ ﺘﺤﺩ ﻤﻥ ﺍﻨﻁﻼﻕ ﻗﻁﺎﻉ ﺇﻨﺘﺎﺝ ﺍﻷﻟﺒﺎﻥ ﻓﻲ ﻭﻻﻴﺔ ﺍﻟﺨﺭﻁﻭﻡ
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CHAPTER ONE 
INTRODUCTION 
 Sudan occupying an intermediate position in the Middle East is 
considered as one of the most important source for livestock products in 
particular markets, mainly Saudi Arabia and the Gulf countries. The country 
occupies a vast area estimated as one million square miles stretching between 
latitudes 4 and 22 North. These location characteristics of the country with a 
great variation in climatic domains from desert in the North to tropical forest 
in the South.   
  The livestock  population of the  Sudan was estimated to be (141)  
million head according to the ( Ministry of Animal Resources & Fishers – 
Information Center,2009 )  of which 41.563.000 head of cattle, 51.555.000 
head of sheep , 43.270.000 head of goats and 4.521.000 head of camel  . More 
than 90% of the livestock in the country is owned by nomadic and semi-
nomadic tribes, with a regular system of seasonal migration mostly from 
north to south and vice versa. 
   Livestock in Khartoum State is a strategic element in food security, 
according to the estimate of the (Ministry of Animal Resources & Fishers- 
Information Centre, 2009).  The estimated numbers of ruminants in Khartoum 
State were about 236.909 cattle, 438.218 sheep, 640.396 goats and 6.329 
camels. Some of the cattle (68.5%) are actually contributing in the supply of 
liquid milk, to the State. The annual per capita consumption of milk in 
Khartoum State is estimated to be about 81.5 liters. This means that the need 
for fresh liquid milk could amount to 465.000 tons (M.A.A.R.I., 2005). This 
would certainly increase with the steady increasing number of population. 
Another factor is that milk being an elastic commodity; the demand would 
rise up dramatically, thus creating a sizeable gap between demand (536.000) 
tons and supply (482.000) tons (M.A.A.R.I., 2010).  
15 
 
 The only way to bridge this gap between demand and supply is by 
putting more effort in improving the ways and means of dairy production.  
 There are two systems of dairy production in Khartoum State: 
 The traditional husbandry system where productivity is rather low and 
the other is the modern farming system where more advanced animal 
husbandry is practiced.  
 In general productivity is not uniform, which is crippled  by one of 
factors including  lack of breeding system, records keeping, veterinary 
services ,  housing system,  and other animal husbandry inputs are not 
adequate. A small number of modern dairy farms adopting high  technology 
with a reasonable level of production are practice. In this sector the milk is 
handled and delivered to the consumer in pasteurized refrigerated form.
 The development in the milk production demands the direct 
involvement of the government. 
 At the present time maintaining a healthy herd is a constant challenge 
to dairy producer and maintaining healthy calves is the product of good 
nutritional and management in addition to planned disease prevention and 
control measures. Target growth rates cannot be achieved without an effective 
health management program. 
 Many factors influence the health and performance of dairy herd. These 
include the entire scope of management factor from on farm activity to the 
associated business and financial interactions. 
 The technical production aspects of dairy development strategy need 
attention in: 
1. The supply of dairy stock   
2. Animal health 
3. Fodder production system 
4. Marketing arrangements 
5. Training of farmers 
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 Producers must address dairy animal health (calves, replacement 
heifers and cows), reproductive performance, genetics, nutrition and udder 
health (mastitis control) to be successful. 
 Maintenance of a healthy and profitable reproductive status can be 
accomplished by proper management, included good breeding techniques, a 
balanced, competent feeding program, sufficient water supply, accurate 
records, also hygiene and veterinary services to minimize reproductive 
inefficiency and disease.  
The objective of this study is:  
1. To evaluate the productive and reproductive traits of the dairy herd under 
the different management and husbandry practices in Khartoum State. 
2. To identify the weak links with loop and suggest corrective measures with 
a final immediate objective of up grading the production level of the dairy 
herd in the State.    
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CHATPER TWO 
LITERATURE REVIEW 
2.1 Types of dairy farming 
     Dairy farming varies widely with different conditions and in general it 
may be classified on at least three types. 
 Williamson and Payne (1978) found three types of dairy management in 
the tropics. (1) Dairy farms with low and poor standard of management (2) 
Specialized dairy farms with mediate managerial skills. (3) And the third one 
is the large scale dairy farms which are very few and possess high and 
intensive well management. Abdalla (1995) reported that there are two major 
systems for milk production in the Sudan:  traditional grazing in Western, 
central and Southern Sudan and modern sector around cities and urban 
centers.  
          Cattle in the Sudan are kept under three main systems Musa (2007). 
- Pastoralist system: this is the most common system in the Sudan and more 
than 90% of cattle are owned by nomadic and semi nomadic tribes, with 
regular seasonal migration mostly from North to South in the dry season and 
from South to North in the rainy season. Animals in this sector are mainly 
local zebu cattle which are low milk producers and sold for beef in periods of 
cash needs. In Southern Sudan, cattle are mainly of the Nilotic type and they 
play important social and cultural roles and serve as a repository for family 
wealth. The number of animals owned is a measure of the social standing of 
the family. Market contacts are limited and live animals are sold only to 
obtain cash for purchase of food.  
- Agro-pastoralist system: the dominant breeds in this system are Butana and 
Kenana.  The animals are kept in sedentary mixed farming system with 
limited movements under what is called “Village herd”. The system has a 
more market oriented approach to livestock raising. During the last two 
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decades some limited crossbreeding with Friesian has been on -going in this 
sector.  
- The peri-urban dairy system: is located around the main towns and is 
oriented solely to the sale of fresh milk. Cattle here are mostly Kenana or 
Butana crossbreds with Friesian showing variable upgrading percentages. 
Local AI centers supply imported semen, but natural mating using bulls of 
different grades of Friesian inheritance is widely used.    
2.2. Types of dairy breeds in the Sudan 
      In Sudan there are two important dairy breeds, Kenana and Butana 
which show considerable milk potentialities, but they are relatively few in 
number as compared to the other cattle ecotypes in the country. Consequently 
it is high time that the main gene pool of those superior breeds should be 
conserved from being diluted through unplanned crossing to exotic breeds. 
Kenana cattle homeland is located at a triangular area bounded by Sennar, 
Singa, Roseiries and Kosti, while Butana cattle are found in the Butana plain 
between the Nile River, Blue Nile and Atbara River (AOAD, 1984).  
 Recently, the demands for liquid milk have increased with the rise in 
human population, therefore improvement of dairy cattle has become of 
paramount importance. Several trials for improvement have been attempted in 
the tropical countries with limited results due to many constraints such as 
insufficient feed, endemic disease, poor farming systems, government policy 
constraints and poor genotypes, Fadel- El Moula (1994). Poor genotypes of 
tropical breeds impose limits on the productivity that is being achieved in the 
temperate zone. Similarly, the poor genotype had also hindered the adoption 
of the new innovation and technologies for improved productivity. The 
indigenous stocks of dairy cattle often lack the genetic capability to achieve 
the milk production potential of their production environments. The most 
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important of the environmental effects are those due to age and due to 
differences in feeding and management Fadel- El Moula (1994).  
      So genetic and environmental factors affect cattle production and by 
improving them production can be increased to a great deal. The indigenous 
breed (Bos indicus) has higher level of overall adaptation to the 
environmental stresses than the introduced foreign ones (Bos Taurus) 
(Simpson and Evangelou, 1983). 
   Williamson and Payne (1978) reported that within the Sudanese breeds, 
the Kenana are considered as the best milkers in Africa. Atabani (1961) 
reported that Kenana dairy cows display great dairy and breed characters, 
while Dahab (1966) reported from Umbenen Livestock Center, that there 
were few Kenana cows that yield up to 50 lb of milk per day. Based on this 
Kenana and Butana cattle and their crosses constitute the major breed for 
dairy production in Sudan.  
     In spite of the large animal population in Sudan still the dairy products 
do not satisfy what is really required because there are many constraints 
facing the production:  for example the exotic breeds faced problems like 
environmental, managerial and health problems.  (Elinazeir, 2005). All 
imported bulls died of Theileria leaving only few progeny living under most 
artificial conditions obtainable in one of the European managed dairy farm 
near Khartoum (Bayoumi, 1964). Under all conditions of climate and 
management throughout the world the milk yield of local cattle can be 
increased by crossing with an improved dairy breeds (Mayson, 1977). 
   In Kuku dairy project the crossbred cows of 67.2% foreign blood 
inheritance were the highest in production   (Tibin et al., 1990). On the other 
hand  Ibrahim (1989) found the highest average production in cows with 
62.5% foreign blood when compared with cows of 25 %, 37.5 %, 50 % and 
75%.  Hassan (1988) reported that cows with more than 50% foreign blood 
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yielded daily average of 25.7 Ib / day while those with less than 50 % foreign 
blood yielded daily average of 20.3 Ib / day.  
2.3. Herd size and structure    
   Atabani (1960) reported the following herds structure at Umbenen 
livestock Station herd size of 529 head (12.5%) milking cows, (28.7%) dry 
cows, (32.1%) heifer and (24.4%) young calves. Also  he  reported at 
Nisheisheiba Research Station  herd size of 281 head (22.4%) milking cows, 
(24.2%) dry cows, (24.2%) heifer and (25.6%) young bulls. Badi (1988) 
reported that at Gezira Scheme dairy herd, the milking cows represented 
35.7% while the dry cows 64.3% in a herd of grade cows. For local cattle he 
reported that 34.6% were milking cows and 65.4% dry. For calves and heifer 
the reported percentages were 12.1% and 12.5%, respectively. Abdel-Mageed 
(1988) reported at Kuku Dairy Project, an average herd size of 69.7±53.5 
cows there were 35.0% milking cows, 21.9% dry cows, 13.4% heifers, 28.3% 
calves and 1.2% breeding bulls.  
2.4. Production performance 
2.4.1 Milk yield 
  Milk yield is a complex character, which is affected by the interaction 
between genetic and environmental factors.  The trait of milk yield is always 
expressed at advanced lactation, which renders direct selection for milk yield 
at a younger age less efficient (Fawi, 1994). The milk yield of dairy cows 
depend on four factors including genetic ability, feeding program, herd 
management and health. As cows continue to be improved genetically, we 
must improve nutrition and management to allow the cow to produce her 
inherited potential (Wheeler, 2004).  
          African livestock are late maturing, slow growing and modest milk 
producers, these animals do; however, respond well to improvements in their 
environment. So improvements in the meat and milk production at African 
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livestock are being sought through cross-breeding with imported breeds, 
relatively modest increases in output can lead to large gain in the efficiency 
with which feed resources are used, and this underlies the persistent attempts 
to upgrade the B. indicus breeds by using imported B. Taurus breeds with 
higher additive genetic performance for meat and milk production. 
(Mohamed,2006). Williamson and Payne (1978) reported that the Sudanese 
breeds are the best milker in African. Ageeb and Hillers (1991) reported that 
milk production of Sudanese cattle was lower than that at exotic breeds but 
was higher than that of most African breeds. Abdalla (1995) reported that 
Kenana and Butana are the best diary breeds of Sudan. Bayoumi (1964) found 
that the Kenana cattle are good milk producing animals. The big variations in 
the yield, among the individual cows show that there is a big chance for 
improvement through selective breeding. Bayoumi and Danasaury (1962) 
reported milk yield of 442±140 gallons per lactation for Northern Sudanese 
Zebu cattle at the University of Khartoum Farm. Alim (1962) found that the 
average milk production per lactation was 3129±170 lb at Atbara Dairy Farm 
Research Station for Butana cattle, while for Kenana cattle at Gezira 
Agricultural Research Station. Alim (1960) reported that the average yield 
was 338±152 gallons per lactation. Hassan (1968) reported that the average 
milk yield of local cattle vary according to the locality and type of cattle, the 
highest yield was reported for Kenana cattle with average of 7 lb/day in their 
natural habitat, that may be raised up to 15 lb/day under improved 
management conditions, while in southern parts at Sudan an average of 1 
lb/cow/day was normal. 
  Milking potentials of the Butana cattle and a wide variability was 
documented among the different reports. Yields ranging from1395.9 to 
1807.0 kg per lactation were documented by Abdalla   et al. (1990); El 
Habeeb (1991) and Musa (2001). Fanagaly (1980) found that the mean of 305 
day of milk yield in Kenana cows at Umbenen and Nisheshiba were 1872.5 
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kg and 1367 kg respectively, while in Butana cows he found that the 305 days 
milk yield was 2254.43 kg at Atbara Station. Osman (1972) reported 3.58 
liters as mean daily yield of Sudanese indigenous cows at Guwazat Station. 
Sid Ahmed (1986) obtained mean lactation yield of crossbred cows in Sudan 
as 514.66±9.3 gallon. 
  Fawi (1994) showed that the average total milk yield of Friesian 
crossbred cows was found to increase from the first to the eighth lactation; 
she reported that the total yield increased with increase of lactation length, 
being maximum for cows with a lactation length more than 13 months. 
In Egypt Gubar et al. (1985) reported 4615kg for 305 day milk in Friesian x 
Domiatti cows. Abdalla (1987) in study on crossbred at Khartoum University 
Farm found that the average daily milk yield for crossbred having 25, 37.5 
and 50% or more Friesian blood was 8.5, 7.9 and 11.7 kg, respectively. 
Abdel-Mageed (1988) reported that milk yield of local cows was 5.6 kg/day 
and 10.1 kg/day for crossbred. Ali et al. (1988) showed that the mean daily 
yield for Friesian x zebu (Kenana or Butana) crossbred cows having 50, 62.5 
and 75% Friesian inheritance were 13.2, 15.0 and 13.0 lb, respectively. 
Mahomoud (1998) found that Holstein Friesian cows in Sudan produced 8.93 
kg/day for winter calvers and 8.1 kg/day for wet summer calvers and 7.83 
kg/day for dry summer calvers.   
2.4.2 Lactation length 
  Lactation length is defined as the period between two consecutive 
calvings during which cows are capable of producing milk or lactation. The 
standard length of lactation has been taken as 305 days, which corresponds to 
the optimum reproductive cycle of a cow. Both short and long lactation period 
are not desirable since both increase loss of profit.  
         Alim (1960) reported that mean lactation length of 224± 85 days for 
kenana cattle of Sudan at AIGazira Agricultural Research Station. However, 
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Alim (1962) in another experiment estimated mean lactation length of Butana 
cattle in Atbara as 253±103 days. EI-Amin (1969) reported mean lactation 
length of Northern Sudan Zebu at the University of Khartoum Farm as 294 
days .Osman (1972) stated that the mean lactation length of Sudanese cattle at 
Ghazal Gawazat was 272.05±4.8 days. The author concluded that both season 
of calving and lactation number did not significantly (p>0.05) affect the trait, 
but year at calving significantly (p<0.01) affected lactation length .Fangaly 
(1980) revealed that lactation length of Kenana cattle at Umbenein and 
Nesheshiba were 227.7±90.8 and 198±120.8 days respectively, while 
lactation length of Butana at Atbara Station was 240.3±102.15 days. Sid 
Ahmed (1986) found mean lactation length of Sudanese x European cattle at 
Ghurashi dairy farms as 45.77±0.69 weeks, and the trait was significantly 
(p<0.01) affected by year of  birth and lactation number . Mohammed et al. 
(1991) reported a   lactation length of 207.8 days compared to 317 days 
reported by Dansoury and Bayoumi (1963) for the University of Khartoum 
herd. Abdalla et al. (1990) reported that the mean lactation length for Kenana 
and Butana was 283±40 and 283±57 days respectively.  
  Several researchers investigated the effects of crossbreeding on 
lactation length. Yousif et al. (1998) found that the mean lactation length for 
crossbred dairy cows was 344±94 days. Fadelel- Moula (1994) found that the 
overall mean of lactation length in Khartoum University Farm was 346±95 
days .Rahmatalla (2002) reported that the average lactation length in 
Belgeravia, Khartoum University Farm and Judiciary Farm were 
366.69_+107.51, 371.46±122.90 and 344.15±188.11 days respectively. Ishag 
(2000) claimed   mean lactation length in Kenana Sugar Company Farm as 
322.57±5.88 and 291.34±2.12 days in the first and overall calving 
respectively. Ibrahim (1983) noted that average lactations lengths of Friesian 
cattle in Dairy Land Farm in the first three lactations were 297.8, 266.8 and 
240.3 days respectively. Mahomoud (1998) reported that the mean lactation 
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length for Friesian cattle was 241±0.5 days. Ali et al. (1988) found that the 
average  lactation length of Friesian x Kenana crossbred cows having 50% , 
62.5% and 75% Friesian  inheritance were 306, 369 and 298 days respectively 
. Ageeb and Hiller , (1991) stated that the  lactation length were 275 and 255 
days for Friesian x Butana and Friesian x Kenana crossbred respectively. 
Fawi (1994) studied Friesian crossbred at Khartoum University Farm and 
found that the average lactation length was maximum in the first and eighth 
lactations and overall average lactation length was 374.63±39.2 days.  
  In different countries the authors studied variety of    lactation length in 
different breeds. Ahmed and Sivarajasingam (1998) reported an average 
lactation length for Sahiwal cattle as 270.7 days while Dahlin (1998) reported 
an average of 255 days for the same breed.  In Irag EI-Barbary et al. (1983) 
studied the economic characteristics of Frisian cattle claimed a mean lactation 
length of 316.92±97.54 days. In Egyptian cattle Alim (1962) revealed that 
lactation length was 260.7 days. In Ethiopia at Asela Station, Kiwuwa et al. 
(1983) demonstrated that the mean lactation length for indigenous and 
crossbred cows was 364±4 days. In North – East Tanzania, Msanga et al. 
(2000) studied lactation length of crossbred in small holder and reported that 
the least square mean for first lactation length was 331±77 days. Bulal (2000) 
observed that the overall mean of lactation length for crossbred in small 
holder farm was 363.5 days at Bilalo and 383.7 days at Lemmu. In Malawi, 
Agymang and Khonjera, (1986) reported that the mean lactation length for 
Friesian crossbred in small holder farms was 390±150 days, with a coefficient 
of variation of 38%. However, the mean for cows having 50% and 75% 
Friesian inheritance were 382 and401 days respectively. In Cameron, Mbab et 
al. (1991) found that the average lactation length for Adamawa, Holstein, 
Holstein x Adamawa (F1) and Montbeliard x Admawa (F1)  and (F2) 
crossbreds cows were 140, 298.5, 282.3, 258.3 and 256.8 days respectively . 
In India Barhat et al. (1980) reported that the lactation length of Nogore herd 
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was found to be 280.4 days, Misrra and Basant (1982) reported the lactation 
length of Haryana cattle as 270.05 days.   Basu et al. (1979) claimed that 
lactation length of India dairy breed was found to be 305 days. In China the 
lactation length for Sanhe cows averaged about 300 days, but varies according 
to the feeding and management conditions, cows kept under good conditions 
have a lactation period of 300- 330 days (F.A.O.1984) .  In Bangladesh, Islam 
et al. (2002) reported that the lactation length of Friesian cross, Sahiwal cross, 
Sindhi cross and indigenous dairy cows was 253±24.73, 256.31±24.31, 
255.86±27.58 and 230.62±30.68 days respectively. Rahman and Haque 
(2001) found that the lactation length of native cows in Bangladesh ranged 
from 230.58_+69.51 to 266.96±78.91 days. In Vietnam Dokim (2001) studied 
the lactation performance of dairy cattle breed and reported lactation length of 
281.8 days 
2.4.3 Rest (dry) period 
   The dry period is define as the  period during which the cow is not 
milking that mean the term refers to the period of off- milking. Ideal dry 
period are at least six to eight weeks (60 days) between lactation for 
regeneration of secretary tissue and to restore body condition and increase 
milk yield for the first three month of next lactation. Very short rest period 
lead to low milk production. In the subsequent lactation very long one are not 
desirable. Smith (1959) stated that dry period is necessary in order to 
accomplish one or more of the following:  
1. To replenish the body with nutrients that was depleted during 
lactation. 
2. To repair and regenerate the alveolar system. 
3. To gain new stimulation for lactation as the result of parturition. 
     Deficient dry cow care may result in decreased milk yield, increased 
incidence of parturient health disorders and impaired fertility (Curtis et al., 
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1986). Fadelel-Moula (1994) found that the dry period of crossbred in 
Khartoum University Farm was 96±60 days. Habeeballa (1996) reported that 
the dry period for crossbred cows, local breeds and pure Friesian cows were 
49.5±19, 78.7±15.5  and  30 days, respectively. Alim (1962) showed mean 
dry period at Butana cows at Atbara to be 159±104 days. El-Amin and Osman 
(1971) reported 114 days as mean dry period of Northern Sudan Zebu. 
Kalafalla (1977) in his study on Kenana cattle observed that the average dry 
period was 174±5.1 days. Khalafalla (1988) reported that in Butana cattle  the 
average dry period was 139 days and he concluded that dry period was 
longest for summer calvers    (155) and shorter for winter calvers  and found 
first calves heifers had longer dry period than multiparious  cows. Funk et al. 
(1987) mentioned that cow’s dry period of 40 days or less produced markedly 
less in the following lactation. Cow dry period of approximately 60 days 
produced the highest milk in the following lactation. Dry periods longer than 
60 days were only moderately detrimental to subsequent lactation yield. 
Yousif et al (1998) studied the dry period on crossbred dairy cattle at 
Khartoum University farm explained that the average dry period was 96±60 
days. Rahmatalla (2002) reported that the average dry period in Belgeravia, 
Khartoum University and Judiciary farms was 124.99±93.64, 108.90±81.13, 
and 75.38±65.82 days respectively. 
   Several hypotheses have been proposed to explain the merits for dry 
periods, including replenishment of body condition, regeneration of mammary 
tissue, and optimization of benefits from endocrine events near the time of 
parturition (Annon    et al., 2003; Annen et al., 2004). Days dry required for 
maximum milk yield was decreased when calving interval was increased, and 
the interaction was stronger as parity increased (Dias and Allaire, 1982). 
  Dry period of 40-60 days as a routine management practice in the dairy 
industry provides a balance of maximum milk yield and profitability. There is 
an extensive list of reports indicated that reducing dry period below 50 to 60 
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days result in a reduction in milk yield in the following lactation. ( Keown 
and Evertett, 1986, Sorensen and Enevoldsen, 1991, Remond et al., 1992). 
Adry period less than 40 days reduce milk yield in the subsequent lactation by 
5 to 15%. (Grummer and Rastani, 2004) Possible advantages of reducing 
length of dry period include increased income from milk production, 
simplified dry cow management, decreased metabolic disorders and 
alleviation of overcrowded dry cow facilities. 
           Sharma et al. (1982) found the overall mean dry period of Sahiwal x 
Friesian cows to be 114.66±5.87 days. The mean length of first dry period of 
Sahiwal cattle in India was 134.6±4.90 days, with significant effect of farm 
on the character ( Chawla and Mishra, 1983).  In India Patel et al. (1989) 
showed that the mean dry period of pure Kankrej cows was 212.20±28.20 
days and that of F1 and F2 crossbred with Jersey were 77.15±3.85 and 
91.70±6.67 days respectively. In Irag EI- Barbary et al . (1983) found that the 
mean dry period of Friesian cows was 95.84±70.95 days, and the trait was 
found to affect milk yield significantly (p<0.01). 
2.5 Reproductive performance 
            Fertility is the ability of male and female animals to produce viable 
germ cells, mate, conceive and deliver normal living young (Ensminger, 
1969). The lifetime productivity of a cow is influenced by age at puberty, age 
at first calving and calving interval. 
    Reproductive performance is of major importance in a dairy 
enterprise. The percentage calf crop is crucial for herd replacement, and milk 
production is heavily dependent on regular reproduction. The rate of genetic 
progress is also closely linked with reproductive efficiency.  
  The main traits related to reproductive performance are age at first 
calving, the interval between successive calving’s and from these two, the 
potential lifetime production. Under station conditions, age at first calving 
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depends not only on the rate of growth achieved by calves but is also 
influenced by the management policies with regard to weight or age at first 
mating and whether or not seasonal breeding is practiced. Calving intervals 
are influenced by such factors as cow and bull fertility, lactation, anestrous 
and possibly by other effects of lactation on fertility. Calving interval is also 
affected by management policy in relation to services period, by the number 
of services required per conceptions and by effects of season and year of last 
calving and by the effects of age of cows.  
2.5.1 Age at first calving  
  Age at first calving is defined as the periods of time elapse from the 
date of birth of dam. First calving marks the beginning of a cow’s productive 
life; it’s closely related to generation interval and, therefore, influences 
response to selection.  An early age at first calving reduces the unproductive 
life of the cow and shortens the generation interval, thus enabling earlier 
performance indication.  (Musa, 2007).Under controlled breeding; heifers are 
usually mated when they are mature enough to withstand the stress of 
parturition and lactation.  This increases likelihood of early conception after 
parturition. In traditional production systems, however, breeding is often 
uncontrolled and heifers are bred at the first opportunity. This frequently 
results in longer subsequent calving intervals.  
           Heritabilities of age at puberty, first conception and first calving are 
generally low, indicating that these traits are highly influenced by 
environmental factors. 
           Bayoumi and Khalifa (1966) found that the age of animal was an 
important physiological factor affecting the yield and composition of milk. 
Dass et al. (1971) reported that age at first calving was a vital trait in 
improving the economy of dairy cattle. He further suggested that less age at 
first calving tend to reduce the cost of rearing females to maturity, the 
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generation interval and made available the records on first lactation yield 
earlier , so that the estimated of producing ability of females and progeny tests 
of their sires could be obtained earlier . Consequently the annual genetic gain 
by selective breeding could be greater.  
            The average age at first calving in Bos indicus cattle is about 44 
months compared with about 34 months in Bos Taurus and Bos indicus x Bos 
Taurus crosses in the tropics Alim (1962) . This trait varies with breed in 
temperate and tropics. Tropical dairy breeds attained the productive life at 
later age than those of the temperate zone. Alim (1962) showed that mean age 
at first calving of Butana cattle at Atbara government farm was 44±8 months. 
However, Osman and EI- Amin (1971) studied the herd at the University of 
Khartoum Farm. They found that mean age at first calving of Northern Sudan 
cattle to be 44 month. Osman (1972) estimated mean age at first calving of 
Sudanese indigenous cattle at Ghazal Gawazat Station to be 66.7 months, 
with the youngest and oldest first calvings at 30 and 96 months old 
respectively.  
            Several researchers studied this trait in different countries. In India, 
Malhtra and Singh (1980) found that mean age at first calving of Red Sindhi 
cows was 41.5±0.5 months. Chawla and Mishra (1983) estimated mean age at 
first calving of Sahiwal cattle as 38.65±2.69 months.  In studied of other zebu 
breeds, Swensson et al. (1981) obtained a mean age at first calving of Arussi 
cattle as 33.7 months. Osei and Effah- Bash (1989) compared the age at first 
calving of N dama and West African Shorthorn. They found that the mean age 
at first calving was 37.86 and 35.93 months respectively, and the breed 
differences was not significant (p>0.05). 
            In India several researchers studied the effect of foreign blood on age 
at first calving of Indian local breed. Patel et al. (1989) estimated mean age at 
first calving of Kankrej cows to be 52.73 months and that of their F1 and F2 
crosses with Jeresy were 28.43 and 31.06 months respectively. In Nigeria 
30 
 
Mbap and Ngere (1989) found mean age at first calving of Friesian cows  was   
37.9 and 29.4 months for imported and locally born heifers. In Temperate 
regions  Gadara et al .(1990) investigated the genetic and non- genetic factors 
affecting milk quantity and their interaction in temperate Holstein – Friesian,  
Brown – Swiss and Jersey x Zebu “Haryana” crossbred cattle . They obtained 
on overall mean age at first calving of 943±7 days. 
2.5.2 Calving interval 
            Define as the period between two consecutive calving; it influences 
the total lactation yield by its effect on lactation length. The cow milked for a 
period of 10 months and remains dry for 2 months, hence the interval period 
between calvings must not exceed 12-13 months if there is a longer period 
this affected the lifespan of the cow and lead to less productivity and lees 
annual return. 
            Calving interval has been extensively analyzed and documented by 
several research workers. It is probably the best index of cattle herds’ 
reproductive efficiency. Resumption of ovarian activity in the postpartum 
period does not necessarily lead to conception and methods of stimulating 
estrus must be considered in relation to their effect on conception and 
indirectly, calving interval (Holness et a, 1980).  
           Pullan (1979) quoted previous work in which it was estimated that 
only about 4% of Nigerian Zebu cattle calved each year, 22% calved every 
other year and 73% calved irregularly. Sada (1968) suggested that, in NDama, 
Sokoto Gudali and West African Shorthorn cows, calving intervals shorter 
than 410 days (13.6 months) are very good, those of 411- 460 (13.6- 15.3 
months) are satisfactory and those greater than 461 days (15.3 months) were 
unsatisfactory . Investigation of Zebu cattle breeds revealed greater 
intercalving period than European breeds.  Estimates of calving interval in 
Zebu cattle range from12.2 to 26.6 months. By Sadas (1968) standards, many 
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of the calving intervals were unsatisfactory. Most of the longer calving 
intervals were from traditionally raised animals. In Sudan Osman (1972) 
obtained a longer calving interval (447.0±8.65) for Sudanese indigenous 
cattle raised under range conditions at Ghazal Gawazat experimental station. 
He stated that the trait was significantly (p<0.01) affected by lactation 
number, season and year at calving, in which  the first calving intervals were  
the longest  and thereafter it shortened until the third calving interval which 
did not differ significantly (p>0.05) from the fourth . In India Puberty and 
Sane (1982) estimated mean calving intervals  of Dangi breed of cows as 
474.1±10.2 days , ranging from 301 to 1136 days, they also reported 
significant (p<0.05) influence of season on calving intervals. Basu et al. 
(1983) showed that the overall mean of second and third calving intervals of 
Tharparkar cattle were 440.12±98.94 and 433.05±90.49 days respectively. 
The authors also suggested that the period of calving had a significant effect 
on calving interval. In Ghana Osei and Effah- Baah (1989) reported mean 
calving interval of N dama and West African Shorthorn cattle as 18.56±0.31 
and 18.57±0.43 months respectively, with breed difference being non- 
significant (p>0.05) . Gondhi and Gurnani (1990) found that the mean first 
calving interval of Sahiwal cows was 475.43±5.71 days.  
 Another group of researchers studied the crossbred cows, found that cows 
showed tendency for increasing calving interval with increasing percentage of 
European blood. Sid Ahmed (1986) obtained mean first calving interval for 
Sudanese indigenous breed x European breed to be 481.82±5.94 days, which 
was significantly (p<0.05) affected by year and year of first calving. On the 
other hand, several researchers concluded that the level of European blood 
decreases the inercalving period. In Sudan Marchot et al. (1982) estimated 
mean calving interval of Nilotic and grade Friesian cows to be 342, 355, 343, 
331, 345 and 391 days for imported cows with >50% Friesian inheritance, 
imported cows with >50% Zebu inheritance, homebred cows with > 50% 
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Friesian inheritance , homebred cows with >50% Zebu inheritance, Friesian x 
Nilotic cows and  Nilotic cows respectively . Sada and Vohradsky (1982) 
found that crossbreeding of tropical cattle (N dama, West African Shorthorn 
andSokoto cows) with Jersey semen decreased calving interval by 13.3%. In 
India Logar et al. (2000), showed in a study of cross bred cows calving 
interval were 341, 365 days and mean calving interval is 400.2±69.1 days.  
 Other researchers studied the performance of the exotic breed in the 
tropics found that, estimated mean calving interval for Holstein- Friesian in 
Brazil as 406.5±4.2 days with significant (p<0.05) effect of year on the trait 
but not parity number (Costa et al.,1982)  . Mbap and Ngere (1989) reported 
mean calving interval of Friesian cows in Nigera as 364 days and only year of 
calving had a significant (p<0.05) effect on the trait, whereas neither season 
nor parity number have had an effect on calving interval .In I rage EI- 
Barbary et al . (1983) found mean calving interval of Friesian cattle as 
14.67_+5.97 months with 40.75% c.v . 
 The days open is the part of the calving interval that can be shortened by 
improved herd management. The days open period should not exceed 80-85 
days if calving interval of 12 months to be achieved (Peters, 1984). This 
requires re-establishment of ovarian activity soon after calving and high 
conception rates. The duration of this period is influenced by nutrition 
(Wiltbank et al, 1962), season, milk yield, parity (Buck et al, 1975), suckling 
and uterine involution. At any time, the effects of one or more of these factors 
may be confounded.  
2.5.3 Number of services per conception “NSPC” 
                 The number of services per conception (NSC) depends largely on 
the breeding system used; it’s one of the breeding efficiency measures. It is 
higher under uncontrolled natural breeding and low where hand- mating or 
artificial insemination is used. Values greater than 2.0 should be regarded as 
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poor. Esslemont et al. (1985) defined  the term as the total number of services 
given to a group of cows over a defined period divided by the number of 
services which result in a diagnosed pregnancy not less than 42 days after 
service, with services to culled cows  being  included.  
  Osman (1972) obtained 1.25 as mean NSPC for Sudanese indigenous 
cows at Ghazal Gawazat station. The author stated that the effect of year of 
calving and lactation number were not significant (p>0.05), however, season 
of calving had significant (p<0.01) effect on NSPC. EI- Amin (1969) reported 
that the mean NSPC for Sudanese indigenous dairy cattle was 1.5±1.03 at the 
University of Khartoum Farm. In Ethiopia Swensson et al. (1981) showed that 
the mean NSPC of Arussi breed raised at two locations, Viz Gobe and Asella 
were 2.38±1.39 and 2.56±1.93 respectively. The authors stated that the season 
of calving markedly affected the trait. Azage Tegegn et al. (1981) using 3 
local Ethiopian breeds, the Barca, Horro and Boran, found that NSPC was 
lower for animals from wet areas than for those from drier areas (1.74±0.6 vs. 
1.98±0.07).     In India Bhatnagar et al (1982) estimated an overall mean 
NSPC of Tharparkar cow’s as1.6±0.08.  The period of calving had significant 
(p<0.05) effect on NSPC, while month of calving, dam s parity order and 
differences among Sires did not exert a significant effect in the trait (p>0.05).  
         Crossbred cows required 0.12 and 0.14 fewer services per conception 
than local Zebu cows in wet and dry areas, respectively. Osman and Russel 
(1974) reported that the overall mean number of services per second, third, 
fourth and fitfth conceptions of European- Zebu crossbred cows at Ghurashi 
dairy farm were 1.8±0.06, 2.0±0.06,  2.0±0.06 and  2.1±0.07 respectively.  
They stated that only the period of calving had significant effect on the NSPC. 
EI- Amin et al (1981) concluded that NSPC did not differ significantly 
between Red Butana and Red Butana crosses (average 2.6) but was influenced 
by month of calving. NSPC increased over the study period, probably due to 
changes in management. This was partly supported by the analysis of Busch 
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and Furstenberg (1984) of 483600 inseminations performed by 379 
technicians on 623 farms in the USA, which showed that the 90 and 120 day 
non- return rate differed significantly among inseminators and inseminator 
effect was greater than the farm effect. However, non-return rate did not differ 
among bulls. Sharma and Bhatnagar (1975) found a significant effect of parity 
on NSPC in Sahiwal, Red Sindhi and Tharparkar cattle. The NSPC was 
highest at the fourth lactation for F1 crosses with Brown Swiss, Kumar and 
Bhat (1979) noted that Haryana heifers needed more services per conception 
than cows. Younis et al. (1976) reported a mean NSPC of Friesian cattle 
under Kuwait conditions as 2.23±0.28, they revealed that the source of animal 
importation and year to year variation had significant (p<0.01) effect on 
NSPC, but month of calving did not affect the trait.  
2.5.4 Gestation period  
            Gestation period defined as the period from a date of conception to the 
date that a new calf is born.  The average gestation period of a cow is around 
283 or 285 days. However, actual length depends on the cow ̉ s age, breeding, 
and individual variations.  Smaller cows have a shorter gestation period than 
the older and bigger cows. The cows with poor fertility, late – maturing cows 
will have a longer gestation length than those with good fertility and early- 
maturing. With optimum service period, gestation period keep the regularity 
of inter-calving period, hence the economical and breeding efficiency of dairy 
cattle.  
Swensson et al. (1981) reviewed the reproductive performance of 
Arussi Zebu breed of Ethiopia. They found that the mean gestation period 
were 276.2±6.1 and 276.1±6.7 days for Gobe and Asella stations respectively, 
while mean gestation period of Jersey and Friesian x Arussi heifers were 
275.3±6.1 and 275.2±6.5 days respectively at Asella station. In Sudan Osman 
(1972) found that the mean gestation length of Sudanese cattle at Ghazal 
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Gawazat to be 287.2 days. In India Patel et al. (1983) estimated mean 
gestation period of Jersey x Kankrej cows to be 282.29 and 279.20 days for 
male and female delivery respectively, and that of Holstein-Friesian x 
Kankrej were 281.90 and 278.27 days for males and females respectively. 
Younis (1976) showed that the mean gestation length of Friesian herd at 
Kuwait was 272.3±0.92 days. Source of cows, year of calving, gestation 
number and age at first caving had no significant  effect on the trait, but the 
period and month of calving had a significant (p<0.05) effect on gestation 
period.  
2.6 Management program 
 Management is very important for dairy farms unless properly 
managed cows will never obtain their full potential. The profitability is 
determined largely by the productivity of individual cows and the entire herds 
(Habeeballa, 1996). For sustainable dairying a mixed farming system (crop-
livestock mix) at small holder’s level is essential. It can be classified into 
farms in rainfed agriculture, farms in irrigated agriculture and in plantation 
agriculture. Integrated systems can also be practiced using waste management 
systems (TP Sethumadhavan, 2004). 
2.6.1 Calf rearing 
 Calf rearing is an important factor in the dairy farms since the young 
calf is the future of the dairy herd. The first step in the production of calves is 
to have a strong calf at birth. Weak calves are much more difficult to raise 
than strong, healthy calves. The management of the cow largely determines 
how strong and healthy calf will be at birth (Diggins et al., 1984).  
        Calves receive inadequate attention during the first few weeks of life will 
result in the following:-  
1. Will not meet live weight targets thus delaying age at first calving. 
2. More prone to disease 
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3. Cost more to rear. 
2.6.1.1 Calf housing 
When calves are newly born they are  often housed in areas 
contaminated by older calves and mature cows, under those condition the 
mortality rate are frequently very high, often high losses may occur in herds 
where even better standards of management and housing facilities are 
available (Weaver et al., 1949). Alim. (1960) and  Wakeem and Danasury, 
(1962), reported that in the tropics high calf mortality was thought to be 
partially due to environmental conditions and partly to management practices. 
Roy (1980) found that mortality of calves housed in group pens was higher 
than those singly penned and that was also true for mortality caused by 
pneumonia.  
2.6.1.2 Bedding 
Bedding makes up an  important part of calf environment for calf 
comfort, floor fall and ventilation is also important to drain down under  the 
bedding material otherwise humidity will increase leading to severe disease 
outbreaks (Bourne, 1973; Sainsbury, 1976).  Bath et al. (1985) reported that it 
is necessary to put enough bedding to keep the calf dry, but bedding materials 
may be eaten by calves and cause digestive upset, manure should be removed 
regularly. Mohammed (1995) in his study found that individual calf housing 
was used in six farms (7.06%), and bedding practices in farms (3.5%) 
respectively.  
2.6.1.3 Weaning 
Weaning can be a stressful time for the calf and if not carried out 
properly can set back progress within the rearing program.  
There is no consensus on how to provide colostrums: the calf can nurse 
the cow for 4 days. After initial nursing or hand – feeding, the cow and calf 
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can be separated within 24 to 48 hours and colostrums can be bucket- fed 
(Bath et al., 1985).  
A/ Magid (1988) reported that at Kuku dairy project, natural calf 
rearing is practiced. Farmers allow the  calf with the  dam for 3-7 days after 
birth to consume all milk, then left with dam all the night for 15 days, later 
calves are  separated and kept in collective penning for all ages and only left 
to suckle after milking. The same author reported that the calf is weaned 
partially from the dam at 3-4 months, (the actual weaning age) but let down 
stimulation before milking and for stripping after milking until the cow was 
dry is practiced. 
2.6.2 Dehorning 
Horns that have been well trimmed and polished add to attractiveness 
of show cattle of the horn breeds. Commercial dairy persons should remove 
the horns for the following reasons: (Diggins et al., 1984).  
1. More room needed for horned cattle in the sheds and barns. 
2. Cattle with horns inflict more damage on equipment. 
3. There is more danger to the operator in handling cattle with horns. 
4. Horned cattle inclined to fight will keep others away from feed. 
5. Cattle with horns inflict bruises on one another that may result in heavy 
economic losses. 
   Dehorning is generally a recommended practice that reduces injuries to 
both animals and handlers, bruising during transport, and aggressive behavior 
in grouped cattle (Tarrant, 1990).  The suitable age for dehorning is three 
weeks of age, because the operation would become harder with age (Russel, 
1985). Methods of dehorning depend upon the age of the animal and the 
experience of the operator. (Blakely and Bade ,1982); Ewbank, (1988) 
reported that young calves are often dehorned by use of a strong chemical 
paste (Potassium or Sodium hydroxide). The paste is placed around the horn 
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button during the first week of age, destroying the growth or development of 
the horn. The horn button can also be taken off by the use of a spoon or 
electric dehorners. 
2.6.3 Identification and recording system 
An important function of a dairy records program is identification of 
the animals in the herd for breeding, feeding, selection; calving and culling 
these depend on accurate identification of animals. Methods of identification 
include: Numbering, moxibustion, ear tag, snow moxibustion, tattooing, and 
chain around the neck of the cow. Proper identification is necessary for 
registration of animals with the purebred cattle association and for keeping 
records of cows on official production testing programs. (Schmidt and Van 
Vleck, 1974). 
Breeding and calving records are essential to good dairy management. 
The dairy manager should be able at any time to determine the Sir and dam of 
a calf, it should also be known when the calf was born and breeding date of 
heifers and cows and expected calving date (Diggins et al., 1984).  
In Kuku dairy project, Abdel-Mageed (1988) reported that the farmer 
does not keep records for his herd. Only two or three farmers keep the AI 
record or service record which is incomplete. 
There are many type of records: For Production, reproduction, 
nutritional, health, weigh, and finical administration records. Neglect of 
records keeping, computer use and management practice information is a 
mistake that can lead to long-term losses in herd performance and 
profitability, ( Rice et al.,  1996). 
Peters and Thorpe (1988) found that the importance of recording 
systems as a tool for genetic improvement is a rather one-dimensional 
approach. Performance recording should rather be a tool for collecting 
information on production system and thus, provide data on the improvement 
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of management practices. Hence, animal recording should be considered as a 
multi-purpose tool and should be implemented with sustainable participation 
of dairy herd owners (Zumbach and Peters, 2002). Additionally, on-farm 
animal recording appears to be a multi-purpose tool for development and also 
a concrete and recognized mean for establishing personal relations between 
the farmers and the extension (Flamant, 1998).  
2.6.4 Housing 
Housing requirement for cattle kept primarily for milk production is 
very social while little or no housing is required for herds maintained only for 
beef production. Experience has shown that cattle respond favorably to good 
management, feeding and hygiene all of which is possible in systems with 
suitable housing. As has been pointed out, cattle will be more efficient in the 
production of milk and in reproduction if they are protected from extreme 
heat, temperature and particularly from direct sunshine, thus in tropical and 
subtropical climates shade become as important factor. So to accommodate 
dairy animals in all types of weather newer, more flexible housing has been 
sought by those in the industry (Leland, 2001). For sustainable dairying cattle 
shed should be scientifically constructed in such a way that it should protect 
the animal from adverse climatic conditions. Moreover cattle sheds would be 
eco-friendly in nature. Semi –intensive system of management is more 
prevalent under small holder management system. Conventional barns are 
constructed under intensive system of management (TP Sethumadhavan, 
2004). 
         The management and design of animal housing inevitably involves 
compromise between the needs of animals and those of the owners, for low 
cost efficiency of operation, housing basic needs are to provide feed, protect 
against thermal and physical stress and protect against injury (Raw and Hill, 
1989). It is also of great importance to consult veterinarians about building 
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design to avoid faults that cause difficulty to operators. Attention should be 
given to drainage, roof with guttering and basic essentials for dry floor and 
walls (Sainsbury, 1970). Major design parameters for permanent shade 
structure include orientation, floor space, height, ventilation, roof 
construction, feed and water facilities and wasted management system 
(Buffington, 1983). Sufficient shade is also of high importance and has a high 
significant effect on Friesian crosses in the tropics since it increases milk 
yield by 18.4 %( C.A.B. 1972).  
           At Kuku dairy project most pens are poorly designed fences made of 
barbed wire, space requirement per cow are not considered, the shade built at 
the center with local materials and can only provide partial shade and they are 
prone to ticks (Abdel- Mageed, 1988). In practice two types of shade, trees as 
a natural shading source have the advantage of effective blockers of solar 
radiation, and aids in normal cooling by provision of moisture from leaves 
surface. The second shading type provides its blocking effects through the use 
of properly constructed barns or sheds (Cllier et al, 1981).  
             The deep concern that housing should provide the best possible 
environment, so that the animals would be efficiently productive. Bad 
planning and poor husbandry provide high risk that ever passes from one 
crisis to another (Sainsbury, 1976). Crowding of animals under shade, 
possibly offers a good opportunity for infectious diseases (Dafalla, 1962). 
Although housing modify the effect of climate, but it also increases the 
density of pathogens and hence the disease occurrence, thus any stress that 
lower the resistance, will be magnified under housing conditions (Webster, 
1981).  
                   So it is important that dairy cattle housing should be integrated with 
several other systems to provide cow comfort, good health, efficient waste 
handling, dry clean environment and good management practices as basic 
essentials (Galton, 1984).  
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2.6.5 Dairy feeding  
            Dairy cow uses feed for maintenance, development of the unborn calf, 
and for milk production (Diggins et al., 1984). The success of the feed 
operation is dependent upon two factors: 
1. The quality of the diet (energy level, balanced diet). 
2. The volume of the feed consumed daily by the animals, which depends 
on the palatability of the fodder and how it is distributed to the animals. 
Habeeballa (1996) found that the farmers of dairy cattle in Eastern Nile 
Khartoum feed their animals quantitatively and qualitatively according to 
availability and price of food in the market, and they did not offer any 
concentrate to dry cows and heifers because of increasing prices of 
concentrate. Russel (1972) indicated that food costs for dairy cattle could be 
reduced by controlled feeding to yield wise steaming up, balancing of 
concentrate to quality of bulk feed, and use of home grown cereals. 
Habeeballa (1996) recommended for extension services by the government to 
make formulation of rations on economic basis and estimate the dairy cow 
requirements for feed. Moreover   the intervention of the government to avail 
animal feeds to the farmers at reasonable prices through provision of 
improved seeds of fodder crops and provision of concentrate ingredients at a 
reasonable price. Also helping to store ingredients at the season of availability 
e.g. Sorghum and restrict export of some ingredients e.g. Molasses. Oil cakes 
and to encourage their production domestically. C.A.B (1990) indicated that 
the feed intake of lactating cows is determined by cow size, milk yield, and 
stage of lactation and energy content of the diet. Vasilatos and Wangsness 
(1980) found that the cow consumed 24.2kg dry matter to produce 32.3kg of 
milk. While Dodo and Allon (1994) reported that a cow consumed 20.0kg dry 
matter to produce 28.7kg of milk.  
Feeding high energy levels before calving and during early lactation 
improved the general condition of cows and their productive and reproductive 
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performance (Ali, 1991). Hoogendroom and Griver (1970) fed dairy cows 
with three dietary energy levels, and reported that the cows offered the low 
energy ration lactated only for 24 weeks with low level of milk yield, whereas 
those offered medium or high energy rations completed 44 weeks of lactation, 
except for the cows with previous records of low productivity or low 
persistency levels. It has been indicated that the dietary energy requirements 
of the highly producing cow at early lactation cannot be sufficiently met, and 
the cow will maintain its high milk production by utilizing its body reserves 
resulting in weight loss. Similarly the requirements of dietary protein depend 
on the stage of lactation, energy supply and quantity of forage consumed. The 
Agricultural Research Council (A.R.C., 1984) recommended a crude protein 
level of 16% in the diet of lactating cows, which can be reduced to 12% 
during advanced lactation. 
The basic nutrient requirements of high yielding dairy cows for protein, 
energy and minerals cannot be met with roughages feeding alone. It has been, 
therefore, indicated that supplementation of roughage with high energy, high 
protein concentrates is required in dairy cattle feeding, to balance the 
nutritional deficiencies in the roughage and to promote the activities of the 
rumen micro-flora. Concentrate supplementation to roughage has been found 
to result in an increase in energetic efficiency which is associated with the 
improvement in the production of fermentation end- products constituting the 
main energy source for ruminants (Coppock et al., 1974). Arriaga et al. (1986) 
investigated the response to concentrate feeding of high milking dairy cows 
on intensive grazing, and reported an increase in milk yield with concentrate 
supplementation. Wheeler (2004) found that a cow weighing 550kg giving 
30kg milk yield could eat 3.7% of her body weight as dry matter (DM) daily 
or about 20,4kg. A bigger cow (650kg) at the same milk yield can eat 3.4% of 
her weight as dry matter (22.1 kg per day). Bigger cows at higher milk yield 
can eat more feed dry matter. Habeeballa (1996) found that the average dry 
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matter intake of lactating cows 9.56, 8.38, 12.05 and 9.69kg for Alkadaro, 
Alhalfaya, Shambat and Kuku areas respectively. Maximum dry matter intake 
depends on continuous access to fresh, clean, cool water. You should provide 
water in a well-lit area within 15 meters of the feed bunk. Cows drink about 5 
liters for each kg milk (e.g., a cow producing 40 liters of milk will consume 
200 liters of water). Decreasing water intake by 40% result in a 16 to 24% 
decline in dry matter intake and a large decrease in milk yield. Cows need 
more water in hot weather (Wheeler, 2004). 
Milking cows can consume daily 1.8 to 2.2% of body weight as dry 
matter intake from average quality dry roughage. Roughage quality is partly 
determined by fiber levels. Fiber content increase as the forage crop matures. 
High fiber forage has lower palatability; reduce protein levels and is less 
digestible than high quality material. High fiber forage reduce dry matter 
intake. A cow can eat 3% of body weight as dry matter from excellent hay 
and only 1.5% from poor hay (Wheeler, 2004). William and Paul (1978) 
reported that forage could make up 60-70% of the total dry matter intake of 
dairy cattle.  In case of high yielding cows, it appeared that, although feeding 
more concentrate increased overall lactation yield, profits per cow decreased 
(Doyle, 1983). For high producing, early lactating cows, at least 40% of the 
ration dry matter should come from roughage. This gives as minimum forage 
to concentrate ratio of 40:60 .When corn silage is above 45% of the roughage 
dry matter, a 45:55 ratio is appropriate. More roughage (less grain) can be fed 
to cows in late lactation or at low production levels. Forage concentrate ratios 
80:20 can support 20 kg of milk yield if roughage quality is good (Wheeler, 
2004). Tibin et al. (1990) claimed that total amount of green fodder fed per 
cow / day at Kuku dairy project was 16.0 kg and 15.5 kg and supplementary 
feeding offered per cow per day was 9.3 kg and 8.5 kg for different two 
groups in the project. 
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(Elkhidir and Ibrahim, 1998) found that molasses could be used for 
feeding dairy cows with a percentage above 50%. They showed that rations 
contained molasses with ratio between 20 – 35 % were used for feeding dairy 
cows in Gezira scheme. They also quoted that using molasses cubes in 
feeding dairy cattle in Khartoum state increased the milk yield with ratio from 
25 – 50%.  Bakheit (1995) compared the performance of two groups of dairy 
cows fed molasses or grain sorghum as source of energy, and his results 
indicated that molasses diet increased milk yield and improved the fertility. 
Idris (2000) concluded that concentrate supplements containing cane molasses 
were found to improve milk production. He indicated that molasses could be 
used to replace grain sorghum or sorghum brewery residues in the concentrate 
mixture. He considered it necessary to develop nutritional strategies using 
locally available concentrate feeds, which should consider the seasonal 
availability and nutritive quality of the natural pasture and cost effectiveness 
of concentrate supplementation. Ishag (2000) reported that there are three 
kind of concentrate available in Kenana Sugar Company Farm. They included 
lactating cow concentrate (LCC), dry cow concentrate (DCC) and liquid 
molasses. He described the composition of LCC and DCC in table (2-1). 
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Table (2-1). Composition of lactating cows concentrate and dry cows 
concentrate in Kenana Sugar Company Farm.  
Ingredients % LCC DCC 
Sorghum (Dura) 
Wheat bran 
Ground nut cake 
Baggass 
Molasses 
Nacl 
Urea 
Total 
7.0 
36.0 
36.0 
0 
20.0 
0.30 
0.20 
100 
12 
8 
23.9 
23.9 
31.9 
0 
0 
100 
 
2.6.6 Heat detection  
The estrus cycle , for cows  is the average time from one heat period to 
the next, known as the estrus cycle, is 21 days, but it varies from 17 to 26 
days and lasts from 6 to 36 hours, with an average duration of 18 hours for 
cows and 15  hr for heifers (Diggins et al.,  1984). Ovulation occurs 10 to 14 
hours after the end of the heat period (Blakely and Bade, 1982). Symptoms in 
dairy cattle at the early stage of heat are not pronounced, but they will show 
activities like smelling other cows, attempting to amount other cows and 
bellowing, restless and moving  around a great deal . The most definite signs 
of heat of the cow is start to be mounted by other cows or mounts other cows 
herself, the vulva may be reddened, moist and swollen, mucus or bloody 
discharges may occur, nervousness, anorexia, and reduction in milk yield. 
Estrus usually last for 16 to 24 hours in cattle (Sastry and Thomas 1980). 
Some cows have silent heat periods. It is almost impossible to know when 
such cows are in heat unless a bull is present (Diggins et al., 1984). 
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2.6.7 Natural and artificial insemination  
Cows may be bred naturally (direct service by a bull) or artificially 
(artificial insemination performed by a trained technician) (Diggins et al., 
1984). Artificial insemination is a practice in which the semen of the bull is 
transferred to the cows by a person generally known as an inseminator or 
technician (Schmidt and Van Vleck, 1974; Blakely and Bade, 1982). The best 
method depends upon the size of the herd, production level of the herd, 
whether or not the sale of bulls is part of the dairy program, and whether 
artificial insemination service is available in the community (Diggins et al., 
1984). Artificial insemination service is not available in all localities (Blakely 
and Bade, 1982). 
2.6.8 Pregnancy diagnosis  
Examination per rectum by an experience veterinarian will reveal 
whether conception has occurred,(Arthur 1975; Ewer, 1982). Diagnosis 
depend on several factors the most important are: the gestation at which 
examination is made, the degree of resistance, voluntary or involuntary, 
offered by the animal to examination, the parity of the animal. (Arthur, 1975). 
An early diagnosis of pregnancy is essential for reproductive 
management as well as economic production. In general an early diagnosis of 
pregnancy is required to identify non pregnant animals soon after mating or 
insemination so that production time lost from infertility may be reduced by 
appropriate treatment or culling to certify animals for sale or insurance 
purposes, to reduce waste inbreeding programs using expensive hormonal 
techniques, and to assist in economic management of livestock, (Jainudeen 
and Hafez, 2000). Factors used for easy diagnosis: 
1. Identify the date of artificial insemination from reproductive records.  
2. Resistance degree of cow voluntary or involuntary. 
3. Number of calving date registered   for cow.  
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2.6.9 Milking practices 
The harvesting of the milk crop is the payoff in the dairy farm 
operation. Cows are usually milked by three basic methods; Nursing by the 
calf, hand milking, or milking by machine (Diggins et al., 1984). 
Many studies indicate that milking cows three or four times per day 
causes an increase in milk production in comparison with twice daily milking. 
Comparison of records of cows on official testing programs show that cows 
milked three times a day produce 15 to 25%  more milk than cows milked 
twice a day . Cows milked four times a day produce 5 to 10 % more milk than 
cows milked three times per day. All of the increase in the milk production of 
cows milked four times a day over that of cows milked three times a day 
probably results from better feeding and management (Schmidt and Van 
Vleck, 1974). Milk production per cow per day is higher in machine milked 
herds than in hand milked. Hand milking yielded 2.7 liters as opposed to 
about 6.9 for machine milking per cow per day (Whittemore, 1980). 
2.7 Preventive measure practices  
2.7.1 Sanitation 
To reduce or to minimize the chance of contact between the host and 
the infective agent, adequate cleaning and disinfection is the most effective 
and cheapest way to prevent diseases and their spread (Nasri, 1966). For 
health supervision the dairy farmer builds shade which is easy to be cleaned 
and protect from winds and dust (Ibrahim, 1969). Daily removal of dung is 
known to be effective in prevention of nematode manifestation (Straat, 1979) 
Management practices adopted to reduce the exposure to mastitis include 
dipping teats of all cow in disinfectant after each milking which is the most 
effective part of the sanitation procedure, washing of milker ̉s hand thoroughly 
with disinfectants, washing udder, cloth towel must  be cleaned with warm 
water and disinfectant, the milking parlor must be sprayed after through 
48 
 
washing with detergent solution before and after milking, renewing the 
bedding materials frequently, healthy cows are  milked first by separate 
milkers and culling of cows with repeated clinical mastitis. (Schmidt and 
Vanvleck 1974; Mustafa et al 1977; Ibrahim and Habeeballa 1978; FAO 
1989, Rodenburg 2002). 
 2.7.2 Milking hygiene  
           Under normal conditions milk is contaminated with microorganisms 
from various sources (Dair, 1975). Visible dirt from the udder must be 
removed before milking using clan water with disinfectant (Sodium Chloride) 
because cows udder’s external surface were usually contaminated even when 
they appear clean (Sharpe and Barmley, 1977; Natzke, 1981). Tropical 
countries suffer from problems of keeping raw milk fresh for long period of 
time. In such countries milk souring is due to high ambient temperature, poor 
transportation facilities and high bacteria count of raw milk that result from 
unsanitary methods of milk production Elinazeir (2005).  High quality of milk 
start with a healthy cow in clean sanitary environment, which demand, overall 
good management program (Provan, 1961; Galton, 1984).    Adamovic (1996) 
found that milking by hand places great strains on the hand of milkers. This 
may result in damage to udders or rough handling of cows. 
2.7.3 Isolation  
Dairy cattle purchased at markets or via dealers present a greater risk 
due to increase of contact with other cattle (Scudamore, 1989). Isolation pens 
are essential for temporarily accommodation of new addition to the herd or 
for cows with infectious diseases (Shephered, 1973). It is very important to 
apply severe control measures of isolation and quarantines for foreign breeds 
imported for improvement of indigenous livestock in Sudan (Abu baker and 
Elsanousi, 1976). 
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2.7.4 Testing  
          Dairy farms must be under supervision of veterinarians and dairy herd 
specialist throughout the country, and must be examined for disease such as 
tuberculosis and brucellosis (Karib, 1962). It is also important that milkers 
and milk venders should be medically tested and should be free of diseases 
such as typhoid and tuberculosis (Ibrahim, 1969). 
Mastitis routine testing is very important because most of mastitis 
infection persist as subclinical, which will not be detected by stockmen (FAO, 
1978). Due to the lack of diagnostic laboratories in most of tropical countries 
diagnosis was made depending on clinical signs (Pharo, 1987). 
2.7.5 Vaccination  
Since 1900, when for the first time veterinary services efforts were 
made for disease control, disease prevention programs passed certain 
development changes (Basher, 1969).  
Mohammed (1995) noticed that vaccination against contagious diseases 
such as Rinder Pest, Anthrax, Black Quarter, Contagious Bovine Pleuro 
Pneumonia and Hemorrhagic Septicemia were reported by 92 % of the farms 
studied. Habeeballa (1996) noticed that vaccination against contagious 
diseases such as Rinder Pest, Anthrax, Black Quarter, Contagious Bovine 
Pleuro Pneumonia and Hemorrhagic Septicemia were reported by 72 % of the 
farms studied.  
In Kuwait massive abortion and human cases of brucellosis were 
successfully stopped by vaccinating cows with strain 19 brucella vaccines 
(Al-Khalifa et al., 1992). In dairy herd dry cow vaccination program shown to 
increase the protective properties of colostrums (Roy, 1980) and reduces calf 
infection (Smith, 1977). 
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2.7.6 Culling 
It is useful to study the disposal pattern of dairy cows periodically in 
order to arrive at priorities for research and disease control (Oconnor and 
Hodges, 1963; Bakken, 1977). The number of dairy cows culled from dairy 
herd increased with lactation number, the main reason being low milk yield 
and udder diseases (Gartener, 1983;  Shatava, 1990). The fifth lactation was 
reported as the age of maximum production (Khalifa and Shafei, 1965).  
Culling and slaughter are practiced for brucella control when less than 
10% of herds and less than 3% of the individuals are positively infected 
(FAO/ WHO, 1959; Mustafa and Fawi, 1966). Culling due to reasons other 
than low milk yield cause major losses for dairy farmer. Positive cases and 
suspected cows in Khartoum dairy farms tested for john’s disease were killed 
and burnt (Abu baker and Elsanousi, 1976).   In Sudan involuntary culling 
marks the disposal of dairy cow as a result of a disease. At Umbenen dairy 
center 44.2% of culled cows for low production, 15.2% culled for udder 
problems and involuntary culling was 17.4% (Beshir, 1970).  
2.8 Health and veterinary supervision  
Animal health problems are closely linked to the kind of environment 
in which the herd is kept, the management methods used and to genetic 
factors related to disease resistance in the animal population (Mohamed, 
2006). 
            In Sudan where people are not sufficiently enlightened on importance 
of reporting diseases, it is not surprising to discover how misleading the 
available records as a guide for prevalence of diseases, it is only when 
systemic research is done that true picture becomes clear (Karib, 1962). 
However, prevention and control of diseases in Sudan present many 
difficulties, pitfalls and disappointment. In general owing to economic 
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exigencies, veterinary medicine in proportion more preventive and far less 
curative than human medicine (Baasher, 1969).  
              Veterinarians in cooperation with dairy farmers must detect and treat 
all subclinical diseases and conditions that interfere with maximum 
production and herd health (Cole, 1976). However continuous and readiness 
of farmer to seek the help of veterinarian for their sick cattle is still low in the 
tropics, because of the use of traditional (Folks) medicine or farmers assume 
that modern medicine is very expensive (Tjokrohoesodo and Grossman, 
1975).   
              Farms where veterinarians are self employed and contract to 
individual farms for their services showed to achieve effective performance 
goal for production and disease control (Paton, 1989). Habeeballa (1996) 
noticed that only 10 % of farms were under veterinary supervision.  
2.9 Diseases control  
2.9.1 Mastitis  
Mastitis is one of the worst diseases of dairy cattle. It generally affects 
high-producing cows. The disease is caused by several types of germs that 
find their way into the udder, often as a result of an injury. There are two 
forms of mastitis, one known as the acute and the other as the chronic form 
(Diggins et al.,  1984). 
Mastitis is one of the most common and costy diseases of dairy cattle 
(Rodenburg, 2002). Several surveys were conducted in Sudan to study the 
incidence, causative agent and significance of bovine mastitis (Wakeem and 
Eltayeb, 1962; Bagadi, 1970, 1974; Bagadi and Razig, 1976, Mustafa et al 
1977, Adlan et al 1980, Shallali et al., 1982; 1988). those surveys have shown 
that incidence of bovine mastitis was high, Staphylococcus aureas was the 
most frequently isolated udder pathogen and economical losses were 
tremendous. Mustafa et al., (1977) studying mastitis in Atbara dairy herd 
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found that 20 out of 35 cows were infected with mastitis. Mohammed (1995) 
in his study in Khartoum State found that the incidence of mastitis ranged 
between 13.3% to 46.7%. Mastitis is prevailing in Sudan among all breeds. 
The infection rate reached 97% in Kenana cows, 45% in Butana cows and 
32% in crossbred cows (Abdalla, 1995). 
Management practices adopted to reduce the exposure to mastitis 
require understanding of the period when teats are exposed to pathogens and 
the primary source of pathogens (Eberhart andBuckaiew, 1972). No single 
management procedure effectively prevent environmental mastitis under 
controlled conditions (Hongans and Smith, 1989), however post milking teat 
dipping with disinfectant, is one of the most effective procedure in reducing 
the rate of clinical mastitis, together with cleaning with flushing running 
water, udder cloth towel soaked in warm water with disinfectant and milkers, 
hands dip in disinfectant (Pankey and Phipot, 1974; Philpot, 1975; Helir and 
Bec, 1979; Oliver et al., 1989; FAO, 1989).  Lowajock (1992) noticed that in 
some of Khartoum dairy farms, farmers continue to maintain cow with one 
functional teat and some chronic cases without culling. 
Dry cow therapy is highly recommended for effective control and elimination 
of pathogens of both contagious and environmental mastitis (Eberhart, and 
Buckaiew, 1972; Dehart et al., 1976; Ovadia et al., 1978; Bennet, 1982). 
2.9.2 Brucellosis control  
Brucellosis or Bang ̉s disease is Number One in importance, not only 
because of the economic losses resulting from the disease, but also because a 
disease known as undulant fever, which affects human beings, may be 
contracted from animals affected with it (Diggins et al.,  1984).  It is caused 
by the bacterium Brucella abortus and it spread via infected placentas, vaginal 
discharge and aborted fetuses.  
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The main symptoms of brucellosis are abortion after 4 months and 
retained placenta (Dailey, 1992). The global incidence is estimated to be 
around 500.000 cases/ year, but  brucellosis is under reported at a  ratio of 
about 1:26 (one reported to 26 unreported)(Araj, 1999). In some part of Sudan 
the incidence of brucellosis ranged from 6.7% to 28.5% in dairy farms, while 
incidence up to 36% was reported in livestock center in Gazira (Habeeballa 
1977). Abdulla (1966) found that 3% of cattle tested in Wadi Halfa were 
positive, while Shallali et al. (1982) studying herds in Sinnar found that 9.9% 
of herd tested were positive. 
             Efficient brucella control is by elimination by slaughter or segregation 
of infected and vaccination of clean ones (FAO/ WHO, 1959; Mustafa and 
Fawi, 1966; Al-Khalifa et al. ,(1992), but Gameel (1983) reported that on 
management of bovine brucellosis immunological problems arise because 
infected cows with titre below the reactor level, are usually left in the herd 
and constitute a continuous reservoir and serves as a source of further 
transmission. Bakhiet (1998) suggested that a national brucellosis control 
program should be formulated and special attention should be given to co-
corporation and co-ordination between public health and veterinary sectors.  
             Brucella abortus control is very important because it causes high 
losses in term of decreasing milk, losses in calves and reduces fertility 
(Dafalla, 1962; Mustafa and Fawi, 1966). 
 2.9.3 Internal and External Parasites 
There are several different types of internal and external parasites. 
Young dairy cattle are very sensitive to parasites and their ill effects. Because 
of the easily recognizable symptoms of parasitism that often develop in dairy 
replacement heifers including diarrhea, rough hair, weight loss, slowed 
growth, delay of puberty, breeding and calving. (DQU, 1998). 
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Management can be an important part of parasite control, by reducing 
probability of infection, avoid overstocking, separate young from adult and 
clean drinking water and feeds in troughs (Yakstes et al., 1985) Straat et al. 
(1979) reported that prevention of nematodes in dairy calves by daily removal 
of faces has limited effect on control and dairy cattle husbandry is the most 
important part of prevention. Deworming reduce egg count by 83-93% in 
treated herds and increase production by 1.2 kg/ day (Black and Pierre, 1986). 
Treatment timed during the first 100 days of lactation was key for 
maximum parasites control, treatment of cows after 100 days of lactation or 
during the dry period appears to be a waste of time, money and resources 
(DQU, 1998) .  
            Ticks is the most common external parasite found in the tropical 
country, affected cattle in Sudan causes losses of animal. Prevention and 
control by sprays in the place where ticks is exist. Genetic improvements in 
tropical countries through introduction of foreign cattle breeds impose danger 
of increasing susceptibility to tick-borne diseases (Springell, 1983).   
2.9.4 Theileriosis   
                     One of the reasons the restraint importation of exotic breeds in 
Sudan, till 1945, was infection and deaths due to Theileria annulata 
(Bayoumi, 1964). Theileria parva is the most important tick-borne protozoan 
disease in Eastern, Central and Southern African countries including Southern 
Sudan. The disease is transmitted by its efficient tick vectors Rhipicephalus  
appendiculatus and R. zambeziensis (Julla, 2003). The main effects of 
theileriosis are reflected in reduction of production, loss of weight and death 
of substantial proportion of the affected animals (Salih et al., 2003).  
               High morbidity and mortality rate among exotic breeds and grade 
cattle was due to the high susceptibility of those cattle to theileriosis in central 
South Africa  (Chizyuka and Mangani, 1985).  Genetic improvement in 
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tropical countries through introduction of foreign cattle breeds imposes 
danger of increasing susceptibility to tick-borne diseases (Springell, 1983).   
           Control by immunization against Theileria  is more profitable owing to 
the lower mortality and high performance than unimmunized cattle. Spraying 
with Acaricides twice a week maximized the benefit (Mukhebi et al., 1989). 
2.9.5 Milk fever  
                Milk fever affects many high - producing cows, usually cows are 
affected shortly after calving, but sometimes the condition will develop just 
prior to calving. The condition is thought to be caused by a rapid change in 
the balance of the blood calcium due to the inability of the blood calcium 
regulatory mechanism to meet the sudden demand made by milk production. 
Milk fever seldom affects cows later than five days after freshening (Diggins 
et al.,  1984). 
Symptoms: Cows become dull, difficult to move, stagger, lose their 
appetite and constipation during the first stage of milk fever later animals 
goes into a coma (Diggins et al.,  1984). 
Prevention and control.  Cows should have a minerals mixture 
including calcium, phosphorus, and salt available at all times, vitamin D and 
cows subject to milk fever should not be milk completely dry for the first few 
milking after they have freshened (Diggins et al.,  1984). 
2.9.6 Foot and Mouth disease (F&M. Disease) 
Foot and mouth disease “locally known as Abu lisan” infects all breeds 
but is more deleterious to crossbred and imported breeds and in some cases 
mortality rate in calves reaches up to 45 % (Abdalla, 1995).  
2.10 Farm ̉s owner and labors  
The main problem in milk production in all the countries of Latin 
America, especially in the small producers group which is most numerous, is 
the unsuitable system for feeding cows. This problem is due to inadequate 
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general management of the farm business and limited economic resources of 
the farms. Nevertheless, the general low educational level of farmers and 
particularly the farmer ̉s poor knowledge of specific matters such as dairy 
production, cow feeding, economic farm management, etc, have contributed 
to problem as well (FAO, 1990).  Abdel – Mageed (1988) reported that the 
farmers at Kuku need more competencies and more extension on dairy 
farming practices feeding, housing, milking hygiene, food care, proper 
sanitary practices and culling technique.   
Mohammed Kheir (2002) studied the stock owner in Port Sudan and found 
that the educational standard of the owners were, illiterate 48%, Khalwa 22%, 
primary 17%, secondary 4% and university 9%. 
            Managing labor is one of the most difficult management problems that 
involve recruitment, training, organization and supervision of manager and 
herd or family employees part-time and full-time (Ligro-Toro et al., 1990). 
Dairy farm workers perform a variety of task. On modern dairy farms, 
workers care of herd as well as keeping up structure and equipment. On small 
farms, workers mix additives in feed water in troughs. On large farms, farm 
workers operate machines and other automated equipment, mix feed batches. 
They herds animals into holding pens and attach automatic milking machines 
to the animals. Dairy farm worker have other duties, such as washing and 
spraying cows with water, insecticides and repellents, they clean barns and 
cow pen to prevent infestation. They clean and sterilize milk containers and 
equipment and operate automatic cleaning pumps that clean the milk pipelines 
(California Occupational Guide Number 225(C.O.G), 1998). Mohammed 
Kheir (2002) reported that 77% of the herd labors in Port Sudan were found to 
be illiterate.  
 
 
57 
 
2.11 Veterinary and extension services 
Effective control of animal disease involves :(1) recognition of the 
causative agent(2) learning the growth habits and physiology of the virus or 
organism involved(3) developing chemicals, vaccines and management 
practices that will prevent or cure the disease (4)achieving resistance by 
genetic change (Cunningham et al.,  2005). Visitation and consultation by a 
veterinarian, under a contract is often an integral part of a herd health plan. A 
dairy herd contract may include vaccination, udder health, and foot care plans, 
plus periodic visits for pregnancy testing, calf disease, and breeding problems.  
            The objective of all herd health programs is prevention of disease and 
maintenance of normal health and high production in the herd.  
            Fagiri, et. Al (2000), talked about the health problems in dairy farms 
and its negative effect on milk production, they stressed on the necessity of 
application of regular examinations in these farms in order to protect both of 
the human and animal health. Also they said that vaccination, veterinary 
services and effective extension services should be available to minimize the 
negative effect of these health problems. 
              Extension is an effective instrument only when combined with 
others, such as research, provision of inputs and credit and marketing. It can 
teach farmers how to produce crops and animals in the most profitable way, 
as well as how to organize themselves in cooperative and other farmer’s 
organization (Mohamed, 2006). 
               Eltahir and Yaagoub, (2005) mentioned that the extension system 
reforms the technology or the research information in order to be simplified 
then presented to the target group in understood and perceptible form, through 
a suitable communication canal. Elkhidir, et. Al (2005) and Eltahir, et, al 
(2005), pointed the present extention system needs activation and should be 
supported by qualified staff and extension equipments such as audio and 
visual tools, as well as sufficient transport means. Also the present extension 
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system has a weak linkage with research centers and it lacks the coordination 
with other institutions. 
2.12 Dairy cooperatives  
             A cooperative is a cultural-economic institution that allows farmers to 
help themselves and thus their communities toward production improvement 
and income enhancement (Abdelrahman and Smith, 1995). Millions of people 
have chosen the co-operative model of business enterprise to enable them to 
reach their personal and community development goals. Through their varied 
activities, co-operatives have significant social economical social roles in 
national economies, thus making not only personal development a reality, but 
contributing to the well- being of entire populations at the national level 
(International Cooperative Alliance, 2009).  
            As a result of the perishable nature of milk and the range of skills 
involved in its production and marketing, dairying requires a number of 
services that can best be provided by cooperative action. It is not surprising 
therefore that the cooperative movement has featured prominently in the 
development of the dairy industry worldwide (Uotila and Dhanapala, 1994).  
2.13 Marketing  
               The number and types of markets available in a given area are 
determined by the density of population in the area, the quantity of milk 
produced, and the cost of transporting the dairy products to market. 
       There are various factors affecting dairy marketing in the Sudan such as 
environmental factors   (seasonal production), Post-production areas from the 
areas of marketing and lack of cooling reservoirs for the conservation and 
transfer of raw milk.   Elniema   (2008) reported that 71.7% of producer’s sale 
raw milk on the farm and 5.6% in markets away from their farms 6-15 km and 
18.9% in markets away from their farms 16-25 km. And the way of selling 
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milk, ranging from selling directly to consumers (35.8%) or to the retailers 
(64.2%), whether it was in the evening or morning. 
 Traditional channels overcome of dairy marketing and modern channels 
confined in some cities 
             A fundamental role of dairy cooperatives is guaranteeing members a 
market for their milk (Ling and Liebrand, 1996), because marketing is the 
main constrain that milk producers seek to overcome by acting collectively 
(Uotila and Dhanapala, 1994). Dairy farmers have relied more heavily upon 
dairy cooperatives to market their milk than have farmers of any other 
commodity (Cropp and Graf, 2001). 
Jacobson and Cropp, (1995) defined the basic marketing objectives for 
joining a dairy cooperative from a producer ̉s standpoint as follows: 
1. To be guaranteed (Insure) a market outlet.  
2. To bargain for the best price terms possible in the marketplace.  
3. To have milk marketed efficiently. 
4. To have the highest quality producer milk possible shipped to the 
market. 
5. To be effectively represented in legislative, regulatory and public 
relations areans. 
Puri and Bhupal (1975) reported that the main items which should be 
considered in cost of fresh milk production is cost of feed, depreciation on 
animals, labor and miscellaneous cost. While Henderson (1971) said that the 
main items considered in cost of milk are feed, labor(which account for 75% 
of the cost of milk production), other costs include herd expenses, herd size, 
use of building and equipment and cost of consumable supplies such as 
washing powder.  
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CHAPTER THREE 
MATERIALS AND METHODS 
3.1 Study area   
            This study was carried out in Khartoum State, which occupies the 
centre of the Sudan, between the two Niles, the white and blue Nile. The State 
was divided to three major towns: Khartoum, Khartoum North and 
Omdurman.   
         Khartoum State is located in the semi arid zone that extends over an area 
of 20971 km2 between latitude 15oN and 16.45oN and longitude 31 E and 
34.4oE. The average rainfall is between 139-157mm annually, the rainy 
season from July to October. In winter, dusty cold winds, while hot dry winds 
in summer (Ibrahim et al., 1991). The state human populations are 5-7 million 
increasing at an annual rate. Water for irrigation is abundant from the White 
and Blue Niles which joint at Khartoum forming the River Nile (Ministry of 
Agriculture, Animal Resources and Irrigation of Khartoum State, M.A.A.R.I., 
2005). The study was carried from July to October 2010. 
          The State has an advantage of being inside the disease free zone area; 
also its high intensive human population creates excellent chances for animal 
products marketing, in addition to the availability of technical and scientific 
experiences in different fields. 
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Figure (1): Map of study area 
 
Source: Sudan Survey Department 
3.2 Experimental herds 
         Hundred and fifty milking herds of varying sizes, adopting different 
traditional management systems were chosen to cover the state localities. In 
Khartoum North: El shegla, Kuku Dairy Project, El Sliat Dairy Project 
(North, South), Wad Dafeha, Mygoma, Kafori, Shambat, Ed Babeker, El 
Kriab, El Elefoon, Um Doinban, Estern Soba. In Khartoum: Wad Elsaig 
,Soba Center, Kagby, Chable Aolua, El Triha, Sendos Agricultural Project, El 
Gerif West, In Omdurman: El Rodohan  Dairy Project. These farms divided 
into two groups: 
(1)  Traditional rearing(poorly) : The farms with poor construction building, 
had low plane of nutrition, with no technical used in feeding and milking and 
poor health and milking hygienic . 
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(2) Traditional rearing (good): The farms with good building materials had 
good awareness of plane of nutrition, with some technical used in feeding and 
milking and good health and hygiene. 
       The farms were chosen according to the willingness and the desire of 
farm owners to give information needed by the researcher about their herds 
included in the extensive questionnaire (Appendix1).  
3.3 Collection of data 
            Due to the lack of records in the majority of the studied farms the data 
was collected through: 
1. An extensive questionnaire (Appendix 1).  
2. Personal contacts and interviewing of the farm owners through field 
visit to check the validity of the answers. 
The data collected includes: Herd size and structure, the breed and type of 
cattle, information about milk yield, productive and reproductive 
performance, Systems of feeding adopted in the different farms. All 
management practices applied and incidence of some diseases that affect 
dairy cow production such as mastitis, brucellosis, milk fever, Theileria and 
etc and preventive measures applied for herd under study.  Farm owners and 
labors age, job, and education, localities, ownership, fodder cropping, 
buildings and herd facilities, veterinary and extension services, dairy 
cooperative and marketing. 
3.4 Statistical analysis 
          The collected data was statistically analyzed (Descriptive) by Statistical 
package for Social Science (SPSS) computer program to layout a descriptive 
map for the traditional dairy sector in Khartoum state. The mean and the 
standard deviation and standard error were calculated. Onaway ANOVAs  
obtained.  
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CHAPTER FOUR 
RESULTS 
4.1 Farms location, owners and labors information:- 
          The data present to farms location, education, age and job of owners 
and labors and farm ownership are shown in table (4-1)(4-2)and (4-3). The 
distribution of the dairy farm in Khartoum State indicated that 21.3% of the 
farms located in Khartoum, while 63.3 % in Khartoum North and only 15.3 % 
in Omdurman. The data revealed that  48.7% of the owners were primary 
level, while 21.3%  of the owners were secondary level, 15.3 were University 
graduates, 8.7%   illiterate, 4.7% were from farms belong to University or 
governmental administration and only 1.3% were post graduate level  .The 
data indicated that the age of most owners ranged between30-50 years ( 
55.3%). Most of labors were illiterates (93.3%), only (5.3%) were educated 
and (1.3%) comes from the University farms or governmental administration. 
The age of most labors ranged between 20-30 years (70.7 %). 
4.2 Cattle breeds and source  
             The collected data information in table (4-4) revealed that most of the 
farms investigated owned crossbred cows  (87.3%) in addition of some farms 
owned crossbred with local breeds ( 8.7% Kenana+ crossbred), (2.7 % Butana 
+ crossbred) ,( 0.7 Friesian +crossbred) and kenana (0.7) . The levels of exotic 
blood however could not be determined in these farms due to lack of records 
and the owners were not able to identify the level of foreign blood. The author 
belive  that more than 50% exotic blood, is the major breed pedigree.  
          The data showed that 86% of the cows were purchased and only 6.7% 
were farm bred and 7.3% were farm bred in addition to purchased stock. 
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Table (4-1) (4-2) (3-3) Farms location, education and age of owners and 
labors information 
 Table (4-1) Farms location and ownership 
Item Percentage 
• Farms location 
1. Khartoum  
2. Khartoum North  
3. Omdurman   
• Farm ownership 
1. Rent 
2. Ownership 
 
21.3 
63.3 
15.3 
 
38.7 
61.3 
 
Table (4-2) Owners and labors education  
Item Percentage 
• Owners education 
1. Illiterate  
2. Primary  
3. Secondary  
4. University  
5. Post graduate   
6. Others( From University farms or  
governmental administration ) 
• Labors education & training 
1. Yes 
2.  No  
3.  Others( No labors ) 
 
8.7 
48.7 
21.3 
15.3 
1.3 
4.7 
 
 
5.3 
93.3 
1.3 
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Table (4-3) Owners and labors ages and jobs 
Item Percentage 
• Owners age (years) 
1. 18-30 
2. 30-50  
3. 50-85  
4. Others ( From University farms or  
governmental administration ) 
• Labors age (years) 
1. 15-20 
2.  20-30 
3. 30-40 
4.  Ages < 15 
5.  Ages > 40 
6. Others (No labors) 
• Owners jobs 
1. Farmers  
2. Traders 
3. Judgers 
4. Commanders 
5. Veterinarian+Doctors 
6. Employers  
7. Pilots 
8. Others ( From University farms or  
governmental administration ) 
 
8.7 
55.3 
31.3 
4.7 
 
 
13.3 
70.7 
7.3 
4.0 
3.3 
1.3 
 
74.7 
8.0 
2.0 
1.3 
2.7 
6.0 
0.7 
4.7 
 
 
 
 
 
66 
 
Table (4-4) Cattle breeds and source 
Item Percentage 
• Cattle breeds 
1. Kenana 
2. Crossbred  
3. Kenana+crossbred 
4. Butana+crossbred 
5. Crossbred+Friesian  
• Herds source 
1. Farm bred 
2. Purchase 
3. Farm bred+Purrchase  
 
0.7 
87.3 
8.7 
2.7 
0.7 
 
6.7 
86.0 
7.3 
 
4.3 Dairy herd size and structure 
              The dairy herd size and structure of the investigated dairy farms in 
Khartoum state is shown in table (4-5). The result indicated that the total 
number of cattle in the farms was 10189 heads, with a mean of 67.93±7.78 
heads/ herd. The lactating cows comprised (34%) with total of 5957 head, 
while the dry cows were about (23%) with total of 4227 head with mean of 
39.71±4.98 and 28.18±3.06 respectively. The suckling, weaned calves and 
heifers total number were 2989, 1960 and 2145 heads that comprised (19%), 
(11%) and (13%), of the total herd with a mean of 19.93±1.97, 13.07 ±2.14 
and 14.30±1.48 respectively. The result indicated that the breeding bulls total 
number (189) head.  
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Table (4-5) The dairy herd size and structure in dairy farms in 
Khartoum State 
Item Total 
.no 
Percentage Minimum Maximum Mean±SE SD 
Total No of 
cows 
No. of 
lactating 
cows 
No. of dry 
cows 
No. of 
suckling 
calves 
No. of 
weaned 
calves 
No. of heifers 
calves 
No. of 
breeding 
bulls 
10189 
 
5957 
 
 
4227 
 
 
2989 
 
 
1960 
 
 
2145 
 
 
189 
 
 
34 
 
 
23 
 
 
19 
 
 
11 
 
 
13 
 
 
 
7 
 
3 
 
 
0 
 
 
0 
 
 
0 
 
 
0 
 
 
0 
900 
 
600 
 
 
300 
 
 
200 
 
 
300 
 
 
134 
 
 
14 
67.93±7.78 
 
39.71±4.98 
 
 
28.18±3.06 
 
 
19.93±1.97 
 
 
13.07±2.14 
 
 
14.30±1.48 
 
 
1.26±0.14 
95.32 
 
60.99 
 
 
37.50 
 
 
24.11 
 
 
26.26 
 
 
18.13 
 
 
1.74 
 
4.4 Productive and reproductive performance of the studied herds 
        The data presented the productive and reproductive traits of the 
investigated herds are showed in table (4-6). The data showed that the mean 
total milk yield (TMY) was 3993.74±128.59 Ib. The minimum TMY recorded 
was1557.33 Ib while maximum TMY was 9460.80 Ib. 
         The average milk yields (AMY) /cow / day amounted to 18.24±0.59 Ib 
with34.20 Ib/day as maximum and 7.11 Ib/day as minimum. The average 
lactation length (L.L) was 7.32±0.06 months. The minimum lactation length 
recorded was 6 months while the maximum was 10 months. The dry period 
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(D.P) averaged 2.01±0.01 months, with minimum of 2 months and maximum 
of 3 months. 
          The data also indicated that the average milk yield of high lactating cow 
(H.L.C) was 29.49±0.82 Ib/day with 14 Ib as minimum and 64 Ib as 
maximum, while the average milk yield of low lactating cow (L.L.C) attained 
avalue of 10.14±0.36 Ib/ day with 4 Ib as minimum and 25 Ib as maximum.  
        The data showed also the mean of some reproductive traits as age at first 
calving 34.69±0.25 (month), calving interval 12.01±0.03 (month),gestation 
period 279.90±0.1 (day), number of services per conception 1.77±0.9 
          
Table (4-6) Productive and reproductive performance of dairy farms in 
Khartoum state 
Variable Minimum Maximum Mean±S.E SD 
TMY(Ib) 
AMY(Ib)/cow/day 
HLC(Ib) 
LLC(Ib) 
LL(month) 
DP(month) 
AC(month) 
CI(month) 
GP(day) 
N.S.C 
1557.33 
7.11 
14 
4 
6 
2 
23 
11 
270 
1 
9460.80 
43.20 
64 
25 
10 
3 
42 
15 
285 
3 
3993.74±128.59 
18.24±0.59 
29.49±0.82 
10.14±0.36 
7.32±0.07 
2.01±0.01 
34.69±0.25 
12.01±0.03 
279.90±0.1 
1.77±0.9 
1574.95 
7.19 
10.04 
4.41 
0.85 
0.12 
3.09 
0.33 
1.23 
0.48 
 
TMY: Total milk yield                                
AMY: Average milk yield  
HLC    : High lactating cow 
LLC    : Low lactating cow 
LL       : Lactation length  
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DP       : Dry period length 
AC       : Age at first calving  
CI        : Calving interval  
GP       : Gestation period length 
N.S.C   : Number of services per conception  
  
4.5 The best season for production and insemination  
            The data in table (4-7) indicated that 98.7% of the investigated farmers 
agreed that the winter season is the most condition for milk production and 
only 1.3% believed that autumn and winter are the best season for milk 
production. However 100% of the farmers claimed that the best season for AI 
is winter season.   
 
Table (4-7) The best season for production and insemination 
Item Percentage 
• Best season for milk 
1. Winter 
2. Winter and autumn 
• Best season for AI 
1. Winter   
 
98.7 
1.3 
 
100 
 
4.6 Dairy feeding 
         The data on the type of ration (both roughages & concentrates) used in 
the dairy farms are shown in table (4-8) (4-9) (4-10): Rations state  is 
practiced in table (4-8) (4-9). The result indicated that the most commonly 
used roughages were the Sorghum vulgare (Abu 70). 77.3% of the 
interviewed claimed to use it as the sole roughages component. Sorghum 
vulgare (Abu 70) and Medicago sativa (Berseem) ranked secondly with a 
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percent of 12.7%, while only 1.3% of the interviewed farmers used Medicago 
sativa (Berseem) as the roughages component. 
        Concerning the concentrates mixtures used in the dairy farms 42.8% of 
the farmers purchase the concentrates from feed factories whereas only 15.3% 
prepare their concentrates ration in the farms as TMR( Total mix ration). The 
most utilized ingredients of the concentrates ration were Wheat bran + ground 
nut cake (42%), whereas Wheat bran + ground nut cake + sorghum grain 
(Dura) + ground nut hulls + molasses + salt lick + shell bean + limestone 
(57.3%). 
Salt lick stone (mineral block) used in the farms (76%), while (15.3%) 
of the farms not used it and (8.7% ) of the farms sometimes used it.  All of the 
concentrates source were purchase, whereas 74.7%  of the roughages source 
were purchase, 15.3% cultivated  fodders  and 10% purchase +  cultivated 
fodders. 
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Table (4-8) (4-9) (4-10)The feed ingredients commonly used and sources 
in the studied dairy farms in Khartoum state and cultivable land. 
Table (4-8) Roughages ingredients and source and cultivable land 
Item Percentage 
• Roughages ingredients 
1. Sorghum vulgare (Abu 70)  
2. Medicago sativa (Berseem) clover 
3. Bagasse 
4. Abu 70 & Berseem  
5. Abu 70 & Pioneer 
6. Abu 70 & Sun flower 
7. Abu 70 &  Bagasse 
8. Berseem & Bagasse 
9. Abu 70&Berseem&Rhodes 
• Roughages source 
1. Purchase  
2. cultivated fodders  
3. Purchase + cultivated fodders  
• Cultivable lands 
1. Yes 
2. No 
 
77.3 
1.3 
0.7 
12.7 
2.0 
0.7 
4.0 
0.7 
0.7 
 
74.7 
15.3 
10 
 
33.3 
66.7 
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Table (4-9) Concentrates ingredients and source 
Item Percentage 
• Concentrates ingredients 
1. Farm total mix ration (TMR) 
2. Purchase feed 
3. Purchase feed + (TMR) 
• Concentrates source 
1. Purchase  
 
15.3 
42.8 
42.0 
 
100 
 
Table (4-10) Feeding compound and salt lick stone 
Item Percentage 
• Feeding compound  
1. Wheat bran + ground nut cake 
2. Wheat bran + groundnut cake + 
sorghum grain (Dura) +ground nut 
hulls + molasses +Salt lick+Shell bean 
+limestone 
3. Bagasse 
• Salt lick stone 
1. Found 
2. Not found 
3. Sometimes 
 
42.0 
57.3 
 
 
 
0.7 
 
76 
15.3 
8.7 
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4.7 Building materials 
         The pens types and building materials used for pens of the cows are 
shown in table (4-11). The result showed that 88% of the pens types were 
traditional and 11.3% were modern. Most of pens were poorly designed; the 
fences were made of barbed wire, zinc, iron bar, trees, mud and red bricks. 
The data revealed that barbed wire+zinc were the most widely used (42%), 
mud ranked second (24.7%), red bricks (16.7), iron bar+trees (10.7), iron 
bar+red bricks (5.3%) and trees (0.7%). The pens were all shaded (100%) 
except for the exercise areas, the most widely used in shade for roof (84%) 
local thatches,(11.3%) made of zinc, (4%) bamboo and(0.7%) local thatched 
and zinc. The data revealed that most of the pens floor was soil (95.3%) and 
only (4.7%) concrete floor. 
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Table (4-11) The building used in Khartoum dairy farms  
Item Percentage 
• Pens types 
1. Traditional 
2. Modern 
3. Traditional + Modern 
• Pens shading 
1. Shaded 
• Fences types 
1. Barbed wire + Zinc 
2. Trees 
3. Mud 
4. Red bricks 
5. Iron bar + Trees 
6. Iron bar + Red bricks 
• Roof types  
1. Local thatched  
2. Zinc 
3. Bamboo 
4. Local thatched + Zinc 
• Floor types 
1. Concrete  
2. Soil  
 
88.0 
11.3 
0.7 
 
100 
 
42.0 
0.7 
24.7 
16.7 
10.7 
5.3 
 
84 
11.3 
4 
0.7 
 
4.7 
95.3 
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4.8 Management program  
4.8.1 Calf rearing practices 
          Calf rearing practices in the farms under study are shown in table (4-
12).  Traditional farm rearing system (poorly managed) comprised (86%), 
while the traditional (good managed) (14%). The farms that adopt individual 
housing, identification and other practices were recorded as percentage from 
total number of farms surveyed. 98.7% keep their herd in group while only 
0.7% of the farms utilized individual housing and 0.7% practices both. Calf 
bedding types 100% of the farms have no litter bedding. About identification 
& husbandry practices in the farms (67.3%) of the farms identified by name, 
ear tags, (30.7%) by name and only (2%) by moxibustion. About 74% of the 
farms there were no husbandry practices like dehorning, supernumerary teats 
removal, Hoof trimming and others practices.  
4.8.2 Records  
       Recording system practices in the farms are shown in table (4-13). Few 
farms keep records for their herds. The analysis of questioner data indicated 
that  (29.3%) of the studied farms do not keep records, (50%) of the farms 
keep services records which the companies used for AI only ,( 10%) milk 
yield+services records and (10.7%) complete records , so it can be claimed  
that (90%) of the total farms do not keep farms  records. 
4.8.3 Management information practices 
            All of these were shown in table (4-14).  The majority of the farms 
practices milking two times  a day, 98.7%  of the farms (morning & evening ), 
0.7% (morning & afternoon & evening ) and 0.7 (morning or evening ).  
(97.3%) of the farms practicing hand milking , while  (2%) practicing 
machine milking  and (0.7%) practicing both (Hand & machine milking ). 
91.3% of the farms fed two times  a day , 4.7% feed three times and 4% feed 
one time. The feeding time practices as fallows 58% of the farms (after 
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milking), 22% (Before milking &after milking), 13.3% (Before milking), 
5.3% (Within milking) and only 1.3% (Before & within milking). The 
technique of feeding manually (100%) of all the farms. The source of water 
was 87.3% of the farms have water system at the farms, 10% purchase, 2% 
water system at the farms & wells and only 0.7% purchase & water system at 
the farms. The location of drinkers were (78%) under sun, (18.7%) under 
shade and only 3.3% under shade & under sun. 
In table (4-15) the data  indicated  age at puberty 17.91±0.11  (month), age at 
first insemination 25.61±0.25 (month), age at weaning 4.25±0.59 (month), 
birth weight  33.29±0.41 (Kg) and parity number 7.27±0.13 
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Table (4-12) (4-13) (4-14) (4-15) Management program practice in 
Khartoum dairy farms 
Table (4-12) Farms rearing system, housing and bedding 
Item Percentage 
• Farms rearing system 
1. Traditional (poorly managed 
2. Traditional (good managed) 
• Housing 
1. Individual housing 
2. In group  
3. Individual and in group 
• Calves bedding type 
1. No litter bedding 
 
86 
14 
 
0.7 
98.7 
0.7 
 
100 
 
Table (4-13) Identification and husbandry practices and farms records 
Item Percentage 
• Identification 
1. By name  
2. Moxibustion 
3. By name+ear stages 
• Husbandry practices 
1. Dehorning  
2. Supernumerary teat removal 
3. Hoof trimming 
4. No practices 
• Farms records 
1. Services records 
2. Complete records 
3. Records not found 
4. Milk yield+services records 
 
30.7 
2.0 
67.3 
 
14.7 
2.7 
8.7 
74.0 
 
50 
10.7 
29.3 
10 
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Table (4-14) Time of milking, technology used, no. and time of feeding, 
distribution of fodders , water source and drinkers location . 
Item Percentage 
• Time of milking  
1. Morning + evening  
2. Morning + afternoon + evening  
3. Morning or evening  
• Milking technology used 
1. Hand milking 
2. Machine milking  
3. Both( Hand &machine) milking 
• No. of feeding  
1. One time  
2. Two time 
3. Three time 
• Time of feeding  
1. Before milking  
2. After milking 
3. Within milking 
4. Before milking & after milking   
5. Before milking & within milking  
• Fodders distribution technique 
1. Manually 
• Water source 
1. Purchase 
2. Water system at the farm 
3. Purchase & water system at the farm  
4. Water system at the farm & wells 
• Drinkers location  
1. Under shade  
2. Under sun  
3. Under shade + Under sun  
 
98.7 
0.7 
0.7 
 
97.3 
2 
0.7 
 
4 
91.3 
4.7 
 
13.3 
58 
5.3 
22 
1.3 
 
100 
 
10 
87.3 
0.7 
2 
 
18.7 
78 
3.3 
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Table (4-15) AP, AI, Age at weaning, birth weight and parity number. 
Item Minimum Maximum Mean±SE SD 
AP(month) 
AI(month) 
Age at weaning(month) 
Birth weight(Kg) 
Parity number 
13 
14 
3 
20 
4 
30 
30 
6 
50 
14 
17.91±0.11 
25.61±0.25 
4.25±0.59 
33.29±0.41 
7.27±0.13 
1.31 
3.11 
0.71 
4.96 
1.58 
 
AP       : Age at puberty  
AI        : Age at first insemination 
4.8.4 Heat detection and type of insemination 
        Heat detection and type of insemination practices in Khartoum dairy 
farms are shown in table (4-16). For heat detection the data showed that heat 
sign were used in (60.7%) of the farms by labors observation & bulls, while 
in 37.3 of the farms by labors observation and only 2% of the farms by bulls. 
The most method used for services was artificial insemination adopted in 
(35.3%) of the farms, while natural mating (32.7%) and (32%) of the farms 
used combination of natural & artificial insemination. The data also showed 
that 74% of the farms required more than services and only 26% of the farms 
needed one service.  
4.8.5 Veterinary supervision and preventive measure practices 
             Veterinary supervision and preventive measure practices in Khartoum 
dairy farms are shown in table (4-17) (4-18) (4-19) The data showed that 
(59.3%) of the farms were not under veterinary supervision in Khartoum 
state, while ( 40.7%) of the farms were under veterinary supervision, that 
mean the disease control management is not satisfactory, although the 
veterinary authorities provided vaccination to the dairy farms for controlling 
contagious diseases the target diseases included Contagious Bovine Pleuro 
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Pneumonia  (CBPP), Anthrax, Black quarter (BQ),Hemorrhagic Septicemia 
(HS), Food and mouth disease (FMD), Contagious abortion (Brucellosis). The 
result indicated that (99.3%) of the investigated farms applied annual routine 
vaccination and only (0.7%) do not apply it. Brucellosis, Mastitis, Milk fever, 
Internal & external parasites cases were recorded in 18%, 78%, 31.3%, and 
67.3% of the studied farms respectively. Pregnancy diagnosis was practiced in 
88.7% of the farms. Culling program practiced in 96.7% of the farms.  The 
basis of culling the result showed that 83.3% of the total farms the basis of 
culling were health &  productive  problems, 5.3% ageing, 4.7% productive 
problems, 3.3% health problems  and about 3.3% of the farms were not 
practices culling programs in their farms.. Disinfections for building and shed 
were practiced in 89.3% of the farms. For cleaning and sanitation, weekly 
dung removal was practiced in 98% of the total. 71.3% of the farms needed 
udder cleaning, while only 28.7 of the total farms practice it. The program to 
monitor the cleanliness of milkers only 36% of the farms fallows that 
program, while 64% not fallows the program. Milking utensils 95.3% clean 
them while 4.7% not fallow this and the cleaning only not enough. About 
77.3% of the farms have no basis for workers health checkup and only 22.7% 
fallow this program and this the main factors which lead to bad sanitation 
measure. It could not ignored the cases of some disease found in the farms 
include Contagious Bovine Pleuro Pneumonia  (CBPP), Food and mouth 
disease (FMD), and Theileriosis.  
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Table (4-16). Heat detection and type of insemination practices in 
Khartoum dairy farms. 
 
Item Percentage 
• Heat detection  
1. By labors observation  
2. By bulls 
3. Labors observation & bulls 
• Type of insemination  
1. Natural insemination 
2. Artificial insemination 
3. Natural & artificial insemination 
• Services 
1. More services 
2. One services 
 
37.3 
2 
60.7 
 
32.7 
35.3 
32 
 
74 
26 
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Table (4-17) (4-18) (4-19) The Veterinary supervision and preventive 
measure practices in Khartoum dairy farms 
 
Table (4-17) Veterinary supervision, vaccination program and diseases. 
Item Percentage 
• Veterinary supervision  
1. Yes 
2. No  
• Vaccination program  
1. Yes  
2. No 
• Exist of diseases 
? Brucellosis disease  
1. Yes  
2. No 
? Mastitis disease 
1. Yes 
2. No 
? Milk fever disease 
1. Yes 
2. No 
? Parasites( In&Ex) diseases 
1. Yes 
2. No  
 
40.7 
59.3 
 
99.3 
0.7 
 
 
18 
82 
 
74 
22 
 
31.3 
68.7 
 
67.3 
32.7 
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Table (4-18) Pregnancy diagnosis, culling and basis of culling. 
Item Percentage 
• Pregnancy diagnosis  
1. PD 
2. None  
• Culling  
1. Yes  
2. No 
• The basis of culling 
1. Health problems 
2. Productive problems 
3. Ageing  
4. None 
5. Health & productive problems 
 
88.7 
11.3 
 
96.7 
3.3 
 
3.3 
4.7 
5.3 
3.3 
83.3 
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Table (4-19) Program of disinfection and cleaning . 
Item Percentage
• Program of disinfection and cleaning 
? Disinfection of building and shed  
1. Yes  
2. No 
? Dung removal 
1. Yes  
2. No 
? Udder cleaning 
1. Yes 
2. No  
? Program for monitoring the cleanliness of milkers 
1. Yes  
2. No 
? Milking utensils 
1. Yes 
2. No 
? Basis for workers health checkup 
1. Yes 
2. No 
 
 
89.3 
10.7 
 
98 
2 
 
28.7 
71.3 
 
36 
64 
 
95.3 
4.7 
 
22.7 
77.3 
 
4.9 Major constrains and problems in dairy farms 
         The data in table (4-20) (4-21) (4-22) indicated that 72% and 94% of the 
studied farms have no veterinary and extension services. 96.7% of the farms 
have no facilities for processing milk, with only 2% of the farms practices 
traditional processing while 1.3% had modern processing facilities. The 
majority of the farms have no cooling system about 92.7%. All of the farms 
do not have collection centers for milk (100%). The data revealed 96.7% of 
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the farms distribute their milk within neighbors & sale in the farms.  The 
result also showed that 92% of the farms depend on sale of milk as main 
source of income, 6% comes from sale of milk & crops & sale of animals, 
1.3% comes from crops & sale of milk and only 0.7% comes from crops. 
Profitability of milk 49.3% of the farms concluded that sale of milk is un 
profitable, 47.3% of the farms profitable. 80.7% of the farms did not belong 
to any cooperative society, while only 19.3% of the farms belong to 
cooperative. The data  revealed that the constrain & problems which face the 
farmers (43.3%) of the studied farms faced marketing, funding, technical, 
taxes problems,  the others farms (40.7%) faced marketing, technical, taxes 
problems, (14% )of the farms faced marketing, funding, technical problems 
and only 2% of the farms do not face any problems.     
4.10 Comparison between traditional rearing system A group (Poorly 
managed farms) and B group (Good managed farms) in productive and 
reproductive traits: 
         The data in table (4-23) showed that the average of  milk yield( AMY) / 
cow / day and  the total mean in A group(Poorly managed farms) and B 
group(Good managed farms), 18.19±0.63 (Ib), 18.50±1.69(Ib) and 
18.24±0.59(Ib) respectively, it’s clear that there is no significant different 
between the two management in the average milk yield (AMY)/ cow/ day 
(p>0.05) .  The mean of the age at first calving in A group(Poorly managed 
farms) and B group(Good managed farms) and the total mean (month) 
34.60±0.27 month, 35.24±0.73 month and 34.69±0.25 month respectively, no 
significant differences were found (p>0.05)  . The mean of the calving 
interval in A group(Poorly managed farms) and B group(Good managed 
farms) and the total mean (month) 11.99±0.01 month, 12.14±0.19 month and 
12.01±0.03 month respectively. The mean of the gestation period length in A 
group(Poorly managed farms) and B group(Good managed farms) and the 
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total mean (day) 279.84±0.11 day, 280.24±0.24 day and 279.90±0.1 day 
respectively. The collected data indicated that there were no significant 
differences found in the traits of calving interval and gestation period length 
between two management  in the studied farms in the two traits (p>0.05).  
The mean number of services per conception in A group(Poorly managed 
farms) and B group(Good managed farms) and the total mean 1.80±0.4, 
1.57±0.5, 1.77±0.9 respectively, there were  significant differences obtained 
between two management in the trait (p<0.05).  
Table (4-20) (4-21) (4-22) Major constrains and problems  
Table (4-20) Veterinary and extension services, processing and types, cooling 
and collection centers. 
Item Percentage 
• Veterinary services  
1. Yes  
2. No 
• Extension services 
1. Yes  
2. No 
• Processing in the farm 
1. Yes  
2.  No 
• Type of processing  
1. Modern 
2. Traditional  
3. None 
• Cooling system  
1. Yes  
2. No 
• Collection centers for milk 
1. No 
 
28 
72 
 
6 
94 
 
3.3 
96.7 
 
1.3 
2 
96.7 
 
7.3 
92.7 
 
100 
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Table (4-21) Marketing of milk 
Item Percentage 
• Marketing 
1. Sale in the farms & distribution within  
neighbors  
2. Distribution to the factories 
3. Consumption on the farms  
 
96.7 
 
1.3 
2.0 
 
Table (4-22) Source of income, profitability, cooperative societies and 
constrains  
Item Percentage 
• Source of income  
1. Crops  
2. Milk 
3. Crops & milk 
4. Milk &crops & animals 
• Profitability of milk 
1.  Profitable  
2. Un profitable 
3. Profitable & un profitable in the specific season  
4. None ( educational farms) 
• Cooperative societies 
1. Yes  
2. No 
• Problems & constrain 
1. None  
2. Marketing & funding &technical 
3. Marketing & technical & taxes  
4. Marketing & funding & technical & taxes  
 
0.7 
92 
1.3 
6 
 
47.3 
49.3 
1.3 
2 
 
19.3 
80.7 
 
2 
14 
40.3 
43.3 
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Table (4-23) The comparison between traditional rearing system A group 
(Poorly managed farms) and B group(Good managed farms) in 
productive and reproductive traits 
Traits Farms management 
group 
N Mean±SE SD Sig 
1. Daily 
milk 
yield (Ib) 
 
 
 
2. Age at 
first calving 
(month) 
 
 
 
3.Calving 
interval 
(month) 
 
 
 
4.Gestation 
period 
length (day) 
 
 
 
5.N.S.C 
 
1. A group (Poorly 
manged farms) 
2. B group (Good 
managed farms 
3. Total 
 
1. A group (Poorly 
managed farms) 
2. B  group (Good 
managed farms) 
3. Total 
 
1. A group (Poorly 
managed farms) 
2. B group (Good 
managed farms) 
3. Total  
 
1. Ag  roup(Poorly 
managed farms) 
2. A group(Good 
managed farms) 
3. Total 
 
1. A group(Poorly 
managed farms) 
2. B group(Good 
managed farms) 
3. Total 
129 
 
21 
 
150 
 
129 
 
21 
 
150 
 
129 
 
21 
 
150 
 
129 
 
21 
 
150 
 
129 
 
21 
 
150 
18.19±0.63 
 
18.50±1.69 
 
18.24±0.59 
 
34.60±0.27 
 
35.24±0.73 
 
34.69±0.25 
 
11.99±0.01 
 
12.14±0.17 
 
12.01±0.03 
 
279.84±0.11 
 
80.24±0.24 
 
279.90±0.1 
 
1.80±0.4 
 
1.57±0.5 
 
1.77±0.9 
7.13 
 
7.74 
 
7.19 
 
3.05 
 
3.36 
 
3.09 
 
0.09 
 
0.85 
 
0.33 
 
1.24 
 
1.09 
 
1.23 
 
0.47 
 
0.51 
 
0.48 
0.86 
 
 
 
 
 
0.38 
 
 
 
 
 
0.05 
 
 
 
 
 
0.17 
 
 
 
 
 
0.046
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CHAPTER FIVE 
DISCUSSION 
          A good understanding of dairy production systems and the relative 
contribution of the different constraints in dairying is essential prior to 
initiating any dairy improvement programs ( Baker and Gray 2003). The 
present study gave an approximate map of the present status of the 
management and husbandry practices in some dairy farms in Khartoum state. 
The objectives of this study were to investigate and understand the variable 
impacts on the production system and reproductive performance of dairy 
animals in Khartoum state. 
        The analysis of the investigated farms sites revealed that 63.3% of the 
farms were within Khartoum North locality, 21.3% in Khartoum locality and 
only 15.3% were from Omdurman locality.  
        The result indicated that 48.7% of the stockowners earned in primary 
level, while 8.7% were illiterate and most of the herd’s labors were found to 
be illiterates (93.3%) with only (5.3%) educated and (1.3%) comes from the 
University farms or governmental administration. Habeeballa (1996) 
indicated that in Eastern Nile Khartoum state education status of the owners 
did not affect milk production. Pagot (1993) on the other hand declared that 
one of the limitations of milk production in the tropics was the sociological 
factor. Fangaly (1980) found that untrained herdsmen were a constraint at Um 
Benien Dairy Production Research Station. The present result is concurrent 
with those of Mohammed Kheir (2002) who reported that 77% of the herd 
labors in Port Sudan were illiterate.  
      In fact milk production in the Sudan is still dependant on traditional 
methods of management, feeding and marketing; consequently there was no 
difference among the different farms owned by illiterate or educated owners 
in management decisions and application of new technical methods in animal 
health management, breeding, feeding and husbandry. 
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         The importance of provision of a qualified manpower in dairy farms is 
due to the fact that the labors in dairy farms not only do the manual works, 
they even supervise and manage the whole production in the farm so they 
may probably share in making decision. These are similar to the observation 
previously reported by Abu eisa, (2000) Abdullah, (2002) and EIkhidir et al., 
(2005). 
 The study revealed that most of the farms investigated owned crossbred 
dairy farms (87.3%) in addition to some farms that rear crossbred with local 
breeds ( 8.7% Kenana+ crossbred), (2.7 % Butana + crossbred) ,( 0.7% 
Friesian +crossbred) and  pure kenana (0.7%) . The levels of exotic blood 
however could not be determined in these farms due to lack of records. The 
study advocated that more than 50% exotic blood in the majority of the herds.  
          The data showed that 86% of the herds source were purchased from 
local market while 6.7%  were farm bred in addition to 7.3%  come from a 
combination of farm bred +purchased  
          Other studies indicated that the grade cows comprised 67% of the herds 
while 27.8% were local dairy (Tibin et al., 1990). Mohammed Kheir (2002) 
found that 92.4% of the dairy herd in Port Sudan was composed of local dairy 
breed.  
          The present result revealed that the total number of cows in the studied 
farms in Khartoum state  were 10.189 heads with an overall mean of 
67.93±7.78 head per herd, which was greater than 1339 and 2622 heads 
reported by Attia(1986) in two separate studies, and 529 and 281 heads stated 
by Atabani (1960).  The discrepancy between the quested figures may be 
referred to the fact that both Attia and Atabani studies were executed earlier 
than the present study. The gap between Attia and Atabani studies and the 
present one are 25 and 51 years respectively.  No doubt, the herd size had 
grown during those years.  The present herd size was also greater than those 
reported by Habeeballa (1996) and lower than those reported by Abdel-
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Mageed (1988) in Kuku dairy project and Mohammed (1995) 39.6±20.7, 
69.7±53.5 and 82.5±137 as average herd size respectively.  
        The justification mentioned earlier is valid also to explain the differences 
in herd size. 
          The data pertaining to herd structure revealed that the lactating cows 
represented 34% of the total herd and the dry cows represented 23 % of the 
total herd. These results differ from what was reported by Atabani (1960) 
studying dairy herd at Umbenien and Nisheisheiba Research Station, where 
he found that milking cows at Umbenien were very low 12.5% and dry cows 
were 28.7% while in Nisheisheiba, milking cows were 22.4% and dry cows 
were 24.2%. The result  also differ from what was reported by Badi (1988) in 
his study  dairy herd in Gezira Scheme,he found that the milking cows 
comprise  35.7% while the dry cows were 64.3% in a herd of grade cows. The 
present result however is in agreement with the result reported by Abdel-
Mageed (1988) at Kuku Dairy Project that milking cows were 35% while the 
dry cows 21.9%. From this study the lactating cows represent 60% of adult 
cows while the dry cows were 40%. The present results fairly comply with the 
66% reported by Mohammed (1995). This may indicate to an improvement in 
the management system. 
           The result revealed that suckling, weaning, and adult calves 
represented 19%, 11%, and 13% respectively. The heifers represented 13% of 
the total herd while the calves represented 30%, Badi (1988) reported 
comparable data for heifers 12.8% and different percent for calves 12.1%. 
The majority of farm owners care only for herd size without any consideration 
for reproductive and fertility management, Sumberge (1992) in Gambia in his 
study of livestock development reported that herds may contain many 
uneconomic and infertile animals.  
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          Essawi, et. al, (1996),  emphasized and imbalance  in dairy herds which 
entails negative effects on the performance of the dairy farms,  EIkhidir, et.al 
(2005), also stated that the owners do not value  the cows according to its 
productivity, and they also used to keep old cows within the herd.  
         Dairy cattle reproductive efficiency depends upon the regular 
production of offspring. This efficiency is influenced by several factors such 
as (1)  milk  yield  (2) lactation length( 3) dry period (4)age at first calving (5) 
calving interval (6)  gestation period  (7) number of services per conception,  
          The average daily milk yield/ cow in the present study  amounted 
to18.24±0.59 Ib, which was less than the 20.2±10.2 Ib  reported by Abdel-
Mageed (1988), and 20.2 Ib reported by Tibin et al. (1990) for grade dairy 
cows in Kuku Dairy Project. However the average daily milk yield in this 
study was greater than values reported by Habeeballa (1996) in Eastern Nile 
Khartoum state and Mohammed (1995) in some dairy farms in Khartoum 
state who reported average daily milk as 15 and 16.9 Ib respectively, and not 
differ more than values reported by Elinazeir (2005) reported a comparable 
milk yield of 18.95±5.99 Ib . Different management systems can exert 
substantial effects on milk yield in some dairy farms in Khartoum state. 
           The Lactation length found in this study averaged 7.32±.07 month, 
(219.6 ± days). Elinazeir (2005) stated that the mean lactation length was 
269.85± 18.97 days in crossbred in some dairy farms in Khartoum state, 
which was longer than the result obtained in this study .The present result 
however was shorter when compare to the lactation length of graded cows in 
Bulgravia, University of Khartoum Farm and Judiciary Farm as stated by 
Rahmatalla  (2002) as 366.69±107.51,  371.46±122.90 and 344.15±188.11 
days respectively. The present result was also longer than the result reported 
by Ahmed et al. (1986) as 207 days in grade cows belonging to the Rahad 
Scheme. Lactation length is a management controlled factors and differences 
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between result highlights the different management policies adopted in the 
dairy farms in Khartoum state.       
       The data revealed that the average dry period (D.P) was   2.01±0.01 
months (60.3± days). The result was shorter when compare to the results of 
Habeeballa (1996) for crossbred cows in Eastern Khartoum state( 49.5±19 
days )and Elinazeir (2005) in some dairy farm in Khartoum state 
(42.48±28.56 days). Fadel-Mula (1994) and  Yousif et al (1998) however 
reported a longer dry period for crossbred cows in Khartoum University Farm 
(96±60 days). 
          Funk et al. (1987) mentioned that cow dried for a period of 40 days or 
less produced markedly less in the following lactation. Cow is dried for 
period of approximately 60 days produced the highest milk in the following 
lactation. Dry periods longer than 60 days were only moderately detrimental 
to subsequent lactation yield.  
        The variation in the length of dry period (D.P) maybe referred to the 
effect of different management policies adopted in the different farms. 
       The age at first calving is a vital trait in dairy economy; it signifies the 
commencement of productive life of the heifer. In this study the overall mean 
age at first calving was found to be (34.69±0.25months) this result was 
similar to that reported by researchers in Bos Taurus and Bos indicus X Bos 
Taurus crosses in the tropics. The result however is lower than the result 
obtained by Osman and El- Amin (1971) for studied herd at the University of 
Khartoum Farm (44 months) and  Fadel-Moula (1994) ( 46±13 months) . The 
differences in the cited data may be attributed to breed and nutrition aspects 
that exist between the different studies.   
      The calving interval is one of the most important traits denoting the 
breeding efficiency of dairy cattle, the optimum calving interval is assumed to 
be 365 days.  
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         The overall mean calving interval in this study was 12.01±0.03 months 
(365 days) .This is comparable with the results reported by Logar et al. in 
India (2000) in their study of cross bred cows (365 days). A similar result was 
also reported by Marchot  et al. in Sudan (1982) in  their study of Nilotic and 
grade Friesian cows (355 days for imported cows with > 50% Zebu 
inheritance). The  present result  was lower than the results reported by 
Osman (1972) who obtained 447±8.65 days as mean calving interval for 
Sudanese indigenous cattle ,  Malhotra and Singh (1980) reported a mean of 
calving interval  ( 447±9.01 days) for  Red Sindhi and Fadel-Moula (1994) 
obtained 449±100days for crossbred  cows in the University  dairy herd  .   
         The differences in mean calving interval between different studies could 
be due to the variation in breeding systems concerning the service time, 
failure of cows to conceive after one service and exhibition of silent heat. 
Inadequate feeding might also be another reason for differences. High  means 
of this trait above the optimum  might be due to increase in the percentage of 
total foreign blood that was not supported by further improvement in feeding 
and management systems, in addition to the hot, humid and dry climatic 
conditions.  
      Gestation period is a reproductive trait that keeps the regularity of calving 
interval at a standard service period. The overall mean of gestation period in 
the present study was calculated to be 279.90±0.1 days. This result obtained 
was similar to that reported by Patel et al. (1983) for Friesian x Kankrej cows 
(278.27 days) , while it is higher  than  the result obtained by Swensson et al. 
(1981) , Costa et al. (1982) for Arussi and Holstein-Friesian and Younis 
(1976) for Friesian cattle . They obtained (276.2±6.1, 276.1±6.7), 276.1±0.73 
and 272.3±0.92 days respectively. The mean of gestation period reported 
however fit well within the range of gestation period for the bovine family 
(270-283 days).  
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       The period of time from calving to the next fertile service denotes the 
service period. Under optimum management, regular services period and 
constancy of gestation period allow the intercalving to be adjusted at yearly 
interval. The overall mean number of services per conception (N.S.C) in this 
study was 1.77±0.9. This result is higher than that resulted by researchers in 
their studied Fadel-Moula (1994); Osman (1972) for Sudanese indigenous 
cattle  and Sid Ahmed (1986) for Sudanese indigenous x European breed they 
obtained 1.25±0.61 and 1.52±0.04 respectively,  and lower than that obtained 
by Kaushik et al.(1979) for zebu Taurus crossbred heifers 2.17±0.19 
       The probable cause of parities variation in N.S.C could be the low 
conception rate exhibited by some individuals in the herd. Also flare- up of 
reproductive problems and inefficient methods of heat detection may be 
responsible for some of this variation. 
        Both breed of the sir and percentages total foreign blood seemed to have 
no effect on N.S.C. This shows that the N.S.C is a trait of managerial nature 
and could be controlled by developing effective methods of heat detection, as 
well as improving nutrition and general husbandry in the farm.  
        The data in this study revealed that the major roughages component of 
the studied farms was Sorghum vulgar (Abu 70) 77.3% of the farms depended 
on it as the main roughages. The legumes fodders, Medicago sativa (Berseem) 
was found in only 1.3% of the farms while a mixture of  Sorghum vulgar( 
Abu 70) + Medicago sativa ( Berseem ) was used by 12.7% of the studied 
farms. 
          On the other hand the data documented that only 33.3% of the farmers 
owned arable lands to grow their own roughages.  Elinazeir (2005) in his 
study of dairy farms in Khartoum state claimed that 35% of the farmers own 
arable lands for roughages cultivation. Habeeballa (1996) stated that 50 % of 
farm owners do not cultivate roughages, instated they depend on the market to 
obtain their needs of the roughages.   
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         It was also evident from the study that concentrate mixes prepared in the 
farm included major ingredients composed of  Wheat bran (W.B), Ground nut 
cake(G.N.C), Sorghum grain (Dura) and Molasses in addition to Salt lick.  
Being illiterates and untrained farm owners depended on experiences in 
concentrate preparation with no consideration to quality and nutritional 
requirements. Habeebaalla  (1996) recommended for extension services by 
the government  to prepare balanced and economic rations and avail them to 
farmers to boast  milk production in the state.  
            More over the author agreed that government is required to provide 
improved fodder crops seeds and concentrate mixes ingredient at reasonable 
prices. Storage of concentrate ingredient at season of availability e.g. 
molasses and oil seed cakes cannot be overlooked. 
           The result of this study documented that 74.7% of the total consumed 
roughages were purchased from local market while 100% of the concentrates 
mixes were purchased. This situation constitutes a major economic dilemma 
since the feeding of dairy cattle comprises about 70% of production costs.  In 
this study Abu esia,(2001) advocated that nutritional cost in dairy farms 
exceeds  55% of the production costs. The suggested interventions would 
substantially decrease the cost of production and boost the dairy production 
sector in the state.    
            The present result concluded that 88% of the housing facilities can be 
described as poor. Both shading and individual animal space were not 
considered dependently in the pens of the studied farms.  
           Since 87.3% of the studied farms reared cross bred cows with variable 
pedigrees, the both shading and adequate animal space are highly desirable. 
The impact of shading, adequate spacing, shading materials, and pens bedding 
play a pivotal role in alleviating the harsh tropical environment on the 
crossbred cows.   Thermal stress impacts on productive and reproductive 
performance need no emphasis. Badi, (1988) emphasized this fact and stated 
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that one of the major constraint facing crossbred cows was the lack of 
crossbred strategy and absence of national breeding policy.  
           The study also revealed that group housing was the dominant adopted 
system 98.7% of the investigated farms practiced group housing and only 
0.7% used individual calf rearing. This type of housing (group) with no 
consideration for age or physiological station of the animal added to the short 
coming of the poorly designed pens and corrects  
        Abdullah, (2002), emphasized the importance of cows separation inside 
the herd to dry and milking cows, in order to facilitate the supervision and the 
management. Individual calf housing is play a crucial role in calf mortality as 
stated by Alim (1960) and Wakeem and Dansoury (1962) the authors reported 
that the current standard of calf management and environmental condition 
were the most reasons for calf mortality in the tropics. 
EIkhidir, et.al (2005) also pointed to the intensive number of cows inside the 
pen and the poor shade. 
        Identification and husbandry practices in the farms (67.3%) of the farms 
identified by name and ear tags are the most popular, (30.7%) by name and 
only (2%) by moxibustion. About 74% of the farms there were no husbandry 
practices like dehorning, supernumerary teats removal, hoof trimming and 
others practices.  
        Record provide guidelines to evaluate and improve production and profit 
of the dairy herd although of this the majority of owners in this study tend  to 
evaluated their business to improve their work on visible observation and 
daily income without depending on accurate information or records.  The data 
indicated that (29.3%) of the studied farms do not keep records, (50%) of the 
farms keep services records which the companies used for AI only ,( 10%) 
milk yield+services records and (10.7%) complete records , so it can be 
claimed  that (90%) of the total farms do not keep   records . This finding 
highlight the importance of the finding of Essawi,et.al (1996) and Elkhidir, 
98 
 
et.al (2005), who  reported that there is an absence of records system as well 
as poor care and management in dairy farms. 
Modern technologies for milking and feeding for milking cows were rarely 
used in the farms under study. Milking parlor were used in only (2%) of the 
farms, hand milking used (97.3%) of the farms while only (0.7%) used a 
combination of the two system. This result confided the previous reports of 
Barrett and Larken (1974) who reported that machine milking was not widely 
used in the tropics and often cows dry off themselves. Also Williamson and 
Payne (1978) reported that modern technologies as milking machine in small 
holders dairy farms are completely in economic and indeed undesirable 
because of surplus labors. All of the farms practices manually feeding 
(100%).  
        The current result demonstrated ovum detection was preferred in 
(60.7%)  of the farms by  combination of  labors observation & bulls, while in 
37.3 of the farms by labors observation and only 2% of the farms by bulls. 
Blakely and Bade (1982) reported that the heat period varies from 17 to 26 
days and last from 6 to 36 hours, with an average duration of 18 hours for 
cow and 15 hours for heifer. The most method used for services was artificial 
insemination which was adopted in (35.3%) of the farms, while natural 
mating (32.7%) and (32%) of the farms used combination of natural & 
artificial insemination. Use of artificial insemination in many farms may be   
due to the stockmen knowledge and role of many companies about 
importance of these services improving of the herd and the productivity. Also 
the data showed that about 74% of the farms required more services while 
only 26% needed one service.  . 
This may be due to unskilled of inseminator or deterioration semen quality 
used or reproductive problems in the herds.   
          The first thing to provide for a  good productive cow is a safe and 
hygienic environment ( Matthewman, 1993). The data showed that (59.3%) of 
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the farms were not under veterinary supervision in Khartoum state, while 
(40.7%) of the farms were under veterinary supervision. Paton (1989) found 
that dairy farms with resident veterinarians showed to achieve performance 
goals for production and disease control. Vaccination program  against 
contagious diseases such as Contagious Bovine Pleuro Pneumonia  (CBPP), 
Anthrax, Black quarter (BQ),Haemorrhagic Septicemia (HS), Food and 
mouth disease (FMD), Contagious abortion (Brucella) was practiced in 
(99.3%) of the investigated farms provided by veterinary 
authorities.Mohammed ( 1995) repoted that vaccination against contagious 
diseases was practiced in 92.9% of total farms, while that against brucella and 
foot and mouth disease were rarely used in only 3.5% of the  farms. Bassher 
(1969) claimed that preventive measures in Sudan face many difficulties, 
pitfalls and disappointments, owing to economic exigencies. Also FAO 
documents (1989) reported that in tropical countries management practices 
and preventive measures are not adequate and practices such as isolation and 
quarantine facilities were not common. The drugs were not available and the 
farmers face difficulties in the price. The most common cases of diseases 
recorded at the farm studied were mastitis (78%), brucellosis (18%), Milk 
fever (31.3%), Internal & external parasites (67.3%). Abdalla (1995) reported 
that mastitis in Sudan was common among all breeds and especially in high 
milkers. Genetic improvements in tropical countries through introduction of 
foreign cattle breeds impose danger of increasing susceptibility to tick-borne 
diseases (Springell, 1983).   
 Pregnancy diagnosis and culling program were practice in 88.7%, 96.7% of 
the farms respectively. This result differ from what reported by Lwajock 
(1992) who reported that in some dairy farms in Khartoum state, farmers 
continue to maintain cows with only one functional teat without culling.  
             From the present data it was obvious that there were no significant 
differences between the two systems (poorly+ good managed farms in the 
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productive and reproductive traits studied in dairy farm in Khartoum state. 
Both systems can be categorized as traditional rearing that by an optimum 
housing facilities, and optimum management practices including feeding, 
breeding, health and marketing polices are lacking.           
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CHAPTER SIX 
CONCLUSIONS AND RECOMMENDATION 
6.1 The current study concluded that:  
• Management and husbandry practices in 150 dairy farms in Khartoum 
state such as calf rearing, housing, feeding, breed type, herd size and 
structure, milking hygienic, preventive measures practices.  
• Studying of productive and reproductive trait under management of 
these farms. The  data showed that the overall mean  of productive  and 
reproductive traits investigated  as fallow: 
Traits                                                             Mean ± SE   
Milk yield per lactation  (Ib)                   3993.74±128.59  
Daily milk yield / cow /day   (Ib)            18.24 0.5 ± 9  
Lactation length   (months)                      7.32  ± 0.07  
Dry period         (months )                        2.01±0.01  
 Age at first calving   (months)                  0.25 ±34.69   
Calving interval        (months)                  0.03 ±12.01     
Gestation length       (days)                        0.1±279.90  
Number of services per conception           0.9 ±1.77   
• The data indicates that the traits were largely under the effect of 
environmental and managerial factors rather than genetically ones. 
Thus it could be decreased by proper nutrition from birth onwards; 
Insemination of heifers immediately after sexual maturity is attained 
and controlling deleterious diseases that affect young calves. 
•    Dairy sector as a vital investment in the field of animal production 
needs a lot of work in many trends such as genetic and environmental 
setup which have a great impact on dairy cattle 
• Production performance as one of a major important in dairy farming. 
It is true that the milk yield is heavily dependent on regular 
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reproduction, and also the rate of genetic progress is closely linked with 
reproductive efficiency. 
 6.2  The main important constraints facing the improvement of dairy: 
1. Instability of management policies and feeding system concerning the 
quality, quantity and feed processing methods. 
2. Water supply during the dry season is a major problem in areas and 
cost of feeding  
3. Poor recording system and irregularity of performance tests. 
4. Absence of veterinary and extension services in addition of the present 
extension system has a weak linkage with research centers and it lacks 
the coordination with other institutions. 
5. Unavailability of management facilities.  
6. Lack of cooling units and collection centers in the farms. 
7. Absence of cooperative societies which help the farmers in availability 
of feed and marketing of milk. 
8. Funding, technical, taxes and marketing problems.  
9. Lack of expert technical staff and labors, no cultivable lands  
6.3 Suggestion and recommendation: 
1. Enhancement enforcing legislation and laws for milk production and 
dairy farming to protect both producer and consumer. 
2. Formulation of rations on economic basis 
3. Make plane of breeding programs through the modern technique as 
artificial insemination and embryo  transfer  
4. The need to reduce the degradation of farm animal genetic resources 
and establish programmes for their conservation and sustainable use is 
well recognized. 
5. Establishment of milk collection centers and co-operative unit 
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6.  To maintain a healthy herd, important to establish veterinary and 
extension services unit. 
7. Important to establish sound recording system, utilizing computers, as 
tools for records keeping and training staff because records keeping are 
the sole source of information and it is t necessary for future planning 
to improve production potential of the herd. So a complete set of 
records is essential for good reproductive management.  
8. Establishment of proper system based on scientific measure, as using 
breeding policy for replacing heifers, systematic crossbreeding and 
avoidance of inbreeding and culling of mediocre cows. 
9. Encouragement of investment in dairy sector. Availability of 
production and processing milking facilities like refrigerator car, 
milking tools and laboratories.   
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 اﻟﻤﺮاﺟﻊ اﻟﻌﺮﺑﻴﺔ
ﺳﻼﻻت أﺑﻘﺎر اﻟﺤﻠﻴﺐ ﻓﻰ اﻟﺴﻮدان  –( 0002)ﺳﻤﺎﻋﻴﻞ ﻣﺤﻤﺪ ﻓﻘﻴﺮى، ﺁزهﺮى اﻟﺤﺒﻮﺑﻰ ، أﺑﻮﺑﻜﺮ ﺁدم  إ
ورﺷﺔ ﻋﻤﻞ إﻧﺘﺎج وﺗﺼﻨﻴﻊ وﺗﺴﻮﻳﻖ  –وﺗﺤﺴﻴﻦ اﻟﻜﻔﺎءة اﻟﺘﻨﺎﺳﻠﻴﺔ واﻻﻧﺘﺎﺟﻴﺔ واﻟﻤﻌﻮﻗﺎت 
  (. ﺗﺮﺟﻤﺔ)اﻷﻟﺒﺎن 
اﻟﺤﻠﻮل  اﻟﻤﻌﻮﻗﺎت وﻣﻘﺎرﺑﺎت, اﻟﻨﻈﻢ – أﻧﺘﺎج اﻷﻟﺒﺎن ﻓﻰ اﻟﺴﻮدان –( 8002)اﻟﻨﻌﻤﺔ ﻋﺒﺪ اﻟﺨﺎﻟﻖ ﻣﺼﻄﻔﻰ 
  (.ﺗﺮﺟﻤﺔ)
ﺻﻨﺎﻋﺔ اﻷﻟﺒﺎن  – (0002)ﻋﺒﺪ اﻟﺮﺣﻤﻦ رﻣﻀﺎن ‘ ﻋﺒﺪ اﻟﻠﻄﻴﻒ ﻣﺤﻤﺪ ﺳﻴﺪ ‘ ﻣﺤﻤﺪ أﺣﻤﺪ ﻋﻴﺴﺎوى 
  ورﺷﺔ -وﻣﻨﺘﺠﺎﺗﻬﺎ
 ورﺷﺔ ﻋﻤﻞ -اﻟﺠﺰء اﻻول –ﺗﺄﺛﻴﺮ اﻟﺘﻐﺬﻳﺔ ﻋﻠﻰ اﻧﺘﺎج اﻷﻟﺒﺎن  (0002)ﺣﺴﻴﻦ إﺑﺮاهﻴﻢ ﺣﺎﻣﺪ أﺑﻮ ﻋﻴﺴﻰ 
  .ﺗﺮﺟﻤﺔ  –اﻟﺨﺮﻃﻮم  -ﻟﺒﺎنوﺗﺼﻨﻴﻊ وﺗﺴﻮﻳﻖ اﻻ إﻧﺘﺎج –
اﻟﻌﻮاﻣﻞ اﻟﻤﺆﺛﺮة ﻋﻠﻰ اﻗﺘﺼﺎدﻳﺎت إﻧﺘﺎج اﻷﻟﺒﺎن ﺑﺎﻷراﺿﻰ  –( 1002)ﺣﺴﻴﻦ إﺑﺮاهﻴﻢ ﺣﺎﻣﺪ أﺑﻮ ﻋﻴﺴﻰ 
اﻟﻤﺆﺗﻤﺮ ﻧﺼﻒ اﻟﺴﻨﻮى اﻟﺮاﺑﻊ ﻋﺸﺮ ﻟﻠﺴﻴﺪ وآﻴﻞ وزارة اﻟﺜﺮوة اﻟﺤﻴﻮاﻧﻴﺔ  -اﻟﻤﺮوﻳﺔ
  (.ﺗﺮﺟﻤﺔ( )ﻣﺪﻧﻰ)ﻓﺒﺮاﻳﺮ  51-41واﻟﻤﺪراء اﻟﻌﺎﻣﻠﻴﻦ ﺑﺎﻟﻤﺮآﺰ واﻟﻮﻻﻳﺎت 
  (.ﺗﺮﺟﻤﺔ)م 2002 -اﻟﻤﺎزن ﻟﻠﻄﺒﺎﻋﺔ - إﻧﺘﺎج اﻷﻟﺒﺎن وإدارة ﻣﺸﺎرﻳﻌﻬﺎ ﺑﺎﻟﺴﻮدان -ادم ﻋﺒﺪ اﷲﺻﺪﻳﻖ 
اﻟﺘﻨﺴﻴﻖ ﻓﻰ ﺗﻘﺪﻳﻢ ﺧﺪﻣﺎت ﻧﻘﻞ اﻟﺘﻘﺎﻧﺔ واﻹرﺷﺎد   -( 5002)ﻋﻠﻰ ﺁدم اﻟﻄﺎهﺮ وﺳﻨﺎء ﻋﺜﻤﺎن ﻳﻌﻘﻮب 
ورﺷﺔ ﻋﻤﻞ ﺗﻔﻌﻴﻞ دور ﻧﻘﻞ اﻟﺘﻘﺎﻧﺔ واﻹرﺷﺎد ﻓﻰ ﺗﻄﻮﻳﺮ ﻗﻄﺎع اﻟﺜﺮوة اﻟﺤﻴﻮاﻧﻴﺔ  –ﺑﺎﻟﻮﻻﻳﺔ 
  (.ﺮﺟﻤﺔﺗ)
وﻣﺎﺟﺪة ﻋﺒﺪ اﻟﻠﻄﻴﻒ ‘ ﻋﺜﻤﺎن ﻣﺤﻤﺪ ﺳﻌﻴﺪ‘ ﻋﺒﺪ اﻟﻘﺎدر ﻋﺒﺪ اﻟﺮﺣﻤﻦ اﻷﻣﻴﻦ‘ ﻋﻤﺮ ﻋﺒﺪ اﻟﺮﺣﻴﻢ اﻟﺨﻀﺮ
دور ﻧﻘﻞ اﻟﺘﻘﺎﻧﺔ واﻹرﺷﺎد ﻓﻰ ﺗﻨﻤﻴﺔ ﻗﻄﺎع اﻟﺜﺮوة اﻟﺤﻴﻮاﻧﻴﺔ ﺑﻮﻻﻳﺔ  -(م5002)ﻣﺤﻤﺪ اﺣﻤﺪ 
ورﺷﺔ ﻋﻤﻞ ﺗﻔﻌﻴﻞ دور ﻧﻘﻞ اﻟﺘﻘﺎﻧﺔ واﻹرﺷﺎد ﻓﻰ ﺗﻄﻮﻳﺮ ﻗﻄﺎع اﻟﺜﺮوة اﻟﺤﻴﻮاﻧﻴﺔ  - اﻟﺨﺮﻃﻮم
  (.ﺗﺮﺟﻤﺔ)اﻟﺨﺮﻃﻮم  –
  (.ﺗﺮﺟﻤﺔ)إدارة اﻹﻧﺘﺎج اﻟﺤﻴﻮاﻧﻰ  –وﻻﻳﺔ اﻟﺨﺮﻃﻮم  –وزارة اﻟﺰراﻋﺔ واﻟﺜﺮوة اﻟﺤﻴﻮاﻧﻴﺔ واﻟﺮى 
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Appendix. 1 
Questionnaire on farm management and husbandry practices in some 
dairy farms in Khartoum state 
 
1. The stock owner :‐  
Name                                      Age            Job                       Phone No.  
 
    Education level: 
Illiterate        Primary          Secondary          Graduate         Post graduate   Other          
 
    Veterinary supervision:       Yes    No  
 
2. The Farm:‐  
    Location              Area  
    Farm ownership:     Rent   ownership   
    Cultivable lands:      Yes    No  
 
3. Farm building :  
    Pens types:   (1) Traditional       a. Local thatched                 b. Bamboo  
    (2) Modern                    a. Normal zinc                 b. American zinc 
 
    Pens shading:   Shaded             Not shaded  
 
    Fences types:  Barbed wire + zinc 
     Iran bar   
     Trees  
      Mud  
     Red bricks 
     
 Floor type:         Concrete                            Soil  
 
131 
 
4. Farm labors :  
     No. of labor   Ages     Education and training  
 
5. Stock :  
     No. of cows   No. of lactating cows   No. of dry cows  
     No. of heifers   No of suckling calves    No. of weaning 
     No. of breading bulls   
 
     Herd source:  Farm bred   Purchase       Both  
     Breed type :   Kenana    Butana     Crossbred          Frisian  
 
     Mortality:  disease          At birth          Both     Other           None  
 
6. Lactation performance :  
Total milk yield / day  
Average milk yield (Ib)  
High lactation cow (Ib) 
Low lactation cow (Ib) 
Lactation length (month) 
Dry period (month) 
 
• Milking process :  Hand milking            Machine milking  
• Time of milking :   Morning + evening  
Morning + afternoon + evening  
Morning or evening  
 
 
7. Reproductive performance :  
Age at first calving (month) 
Calving interval       (month) 
Gestation length        (day) 
Number of services per conception   
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                        Age at puberty (month) 
Age at first insemination (month) 
Age at weaning (month) 
Birth weight (kg) 
Parity number 
 
8.  Feeding system :  
Roughages types      source   
Concentrate types     source                  purchase + TMP  
Compound of feeding:   A. ……. B. ……. C. …… D. ………. 
         F. …….. E. ………. 
    No. of feeding:  One time  Two   Three  
    Time of feeding:  Before milking    after    within  
    Regularities and distribution:  Concentrate before roughages   
      Roughages before concentrate  
    Fodder distribution technical:  Manually  
                        Mechanical  
   
 
   Salt lick stone:   Found  
                  Not found  
       Sometime  
 
    Water source:   Purchase         Water system       Wells 
    Drinker location:  Under shade              under sun            under shade + Sun 
9. Farm management:  
• Farm rearing system :  Traditional          a. Poor managed         b. Good managed 
 
• Calf rearing practice :  
     Housing: Individual            In group  
    Identification and husbandry practice:  
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  By name                             Moxibusion    Tattoo  
    Ear tags                               Numbering    Dehorning 
   Supernumerary teat removal      Castration            Hoof trimming  
 
           Bedding:  Made of wood liter     other  
 
• Heat detection :  By labors observation              By bulls 
 By Labors + Bulls  
 
• Types of insemination :   Natural        Artificial         Natural +artificial  
 
• Pregnancy Diagnosis:   PD           U. S 
• Records :   Milk yield    Services records              Nutritional  
                       Health        Mortality                         Administration 
     
 
10. General principle of disease  control :  
• Sanitation :  
- Disinfection of building and pens   Yes       No  
- During removal         Yes       No 
- Udder Cleaning         Yes       No 
- Program to monitor milkers     Yes       No  
- Milking utensils          Yes       No 
-  Basis for worker checkup               Yes       No  
 
• Vaccination program       Yes       No  
H. S     Anthrax  C. B. P. P     FMD 
BQ    Brucellosis      other  
 
• Culling :  Yes       No  
Basis of culling:  Health problem       Production            Aging            Other 
          
11.  Diseases :  
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- Brucellosis         Yes              No  
- Mastitis              Yes              No 
- Milk fever            Yes               No  
- Parasites           Yes               No  
 
12.  Veterinary services :     Yes       No  
Extension services                Yes       No 
 
13.  Marketing program:  
 Sale in the farm & distribution within the neighbor  
Distribution to the factory  
Consumption on the farm  
 
• Processing  : Yes       No  
    Type of processing:   Modern              traditional     none 
• Cooling system :       Yes                No 
• Collection center:       Yes                 No  
 
14.  Economical ispect:  
• Sources of income :   Crops     Milk                Crop + Milk 
• Profitable     Unprofitable      Profitable+ unprofitable           None    
• Cooperative society :     Yes       No  
 
15. Problems and constrains :  
Marketing          Funding           Technical           Taxes           None  
 
16. General Notes:  
……………………………………………………………………………………………………
……………………………………………………………………………………………………
…………………………………………………………………………………………………… 
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Appendix. 2  
Table 1: Estimated amount of milk production in the in Khartoum state 
(demand and supply 2006-2010 (Tons) 
Year Total of demand Total of supply 
2006 
2007 
2008 
2009 
2010 
497670 
51250 
496000 
515000 
536000 
458080 
494100 
446000 
463000 
482000 
 Source: M. A. A. R.I (2010). 
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Appendix .3  
 
Plate (1) Farm with poor construction building 
 
 
 
Plate (2):  Farm with good construction building 
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Plate (3):  Good management ……. good production 
 
 
 
Plate (4): Feed ingredient commonly used in dairy farm in Khartoum 
State 
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Plate (5): Roughages ingredient (Abu 70) in dairy farm in Khartoum 
State 
 
Plate (6) :  Cattle in exercise area  in dairy farms in Khartoum State  
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Plate (7): Water trough in dairy farms in Khartoum State 
 
 
 
Plate (8): Water system in dairy farms in Khartoum State 
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Plate (9): Milking parlor in dairy farm (Eastern Nile) in dairy farms in 
Khartoum State 
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Plate (10): Survey in dairy farms in Khartoum State (Extension service 
unit -Ministry of Animal Resources and Fishers 2010) 
 
 
 
Plate (11): Survey in dairy farms in Khartoum State (Extension service 
unit -Ministry of Animal Resources and Fishers 2010) 
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Plate (12): Survey in dairy farms in Khartoum State (Extension service 
unit -Ministry of Animal Resources and Fishers 2010) 
 
 
Plate (13): Survey in dairy farms in Khartoum State (Extension service 
unit -Ministry of Animal Resources and Fishers 2010) 
 
 
